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SCIENCE IN MODERN AGRICULTURE 


T is now twenty-nine years since the great for- 
ward step was taken which for the first time 
made agricultural research on any important scale 
possible in Great Britain. In 1910 Mr. Lloyd 
jJeorge set up the Development Commission, 
harged with the duty of developing agriculture 
and provided with an endowment fund which 
avoided the necessity of asking Parliament for 
money each year: it was thus able to take long 
iews and to carry out important work which 
might otherwise have been impossible. 
The wisdom of this method has been fully 
justified by the events of the succeeding years, 
and the twenty-eighth report of this Commission* 
mow issued shows a remarkable range of activities, 
and a gratifying number of successful achievements 
f which all concerned may well be proud. The 
magnitude of the operations may be judged from 
the fact that the expenditure during 1937-38 
amounted in all to £740,466, as compared with 
£641,126 in 1935-36. Of this sum £131,555 was 
devoted to fisheries, £2,300 to land reclamation, 
and £606,611 to agricultural and rural industries. 
About £500,000 was in 1937-38 expended under 
he heading “‘research’’, the largest single item being 
he purchase of an estate at Compton for the pro- 
vision of facilities for experiments, by the research 
institutes on livestock, which at present are difficult 
© carry out. The estate comprises 1,500 acres of 
asily farmed land on a chalk subsoil, and the herds 
include nearly 400 pedigree cattle and 450 pedigree 
i The total price paid for land, buildings, 
equipment and livestock was £74,995. Nearly 


* Development Commission. Twenty-eighth Report of the Develop- 
ment Commissioners being for the Year ended the 3ist March 1938. 
Pp. 184. (London: H.M. Stationery Office, 1939.) 3s. net. 


A full account of the work on foot-and-mouth 
disease is given. This is one of the most serious 
and costly troubles in modern agriculture, and at 
present the only method known of dealing with 
it is to slaughter at once all infected animals. 
Slaughter is now compulsory ; but of course com- 
pensation has to be paid to the owners, and the 
cost is very high. Successive ministries have 
ordered inquiries and carried out some investiga- 
tions, and since 1924 a sum of about £200,000 
has been spent on this side alone. In these cir- 
cumstances, it is really distressing to read that until 
recently the study of the disease was only on a 
temporary basis: that “changes in the temporary 
scientific staff employed—changes due, in part at 
least, to the resignation of young workers seeking 
more permanent employment than could be offered 
by a committee constituted for a temporary 
inquiry—not only made the work very costly, but 
created something of a ‘hope deferred’ complex in 
those, including the commissioners themselves, 
who were responsible for expenditure”. This 
happened, not as one might think, two hundred 
years ago, but in 1933! One wonders what is the 
use of our costly educational system that produces 
a community in which such complete disregard of 
the need for scientific investigation is possible. 
Happily this particular difficulty is now overcome 
and the investigation is to be put on a permanent 
basis. 

A large part of the Commissioners’ expenditure is 
on the agricultural research institutes at Rotham- 
sted, Cambridge, Oxford, Aberystwyth, Aberdeen, 
Edinburgh, East Malling, Shinfield and other 
centres where the different branches of agriculture 
are shared out, each institute being responsible for 
a particular set of subjects. The arrangement works 
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well, and the cordial relations between the staffs of 
the institutes on one hand, and the Development 
Commission, the Agricultural Research Council 
and the Ministry of Agriculture officials on the 
other, ensure adequate treatment of all the sub- 
jects. The general rule is that the Commission 
finds most of the money for annual maintenance 
and up to fifty per cent of approved capital 
expenditure, the institutions having to find the 
remainder. 

The Development Commission spends its money 
wisely, but it is not the only body financing agri- 
cultural research. The Land Fertility Committee, 
the Sugar Commission, the various marketing 
boards all spend or can spend money under this 
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name. 
history is repeating itself: “The farming trie’, 
wrote Arthur Young a hundred and fifty years ago, 
“is now made up of all ranks, from a duke to an 
apprentice”. So the promoters of agricultural 
research are in our time widespread and numerous. 
Unfortunately, apart from the Sugar Commission, 
the so-called research is not infrequently not 
research at all, and indeed the effect of one of these 
bodies has been to put an end to some work of 
permanent value that was being done. Happily, 
the Agricultural Research Council is getting 
into its stride, and when it is fully functioning 
it will prevent some of the wastage still liable 
to occur. 


INTEGRATION IN THE CENTRAL NERVOUS SYSTEM 


The Form and Functions of the Central Ner- 
vous System 

An Introduction to the Study of Nervous Diseases. 
By Prof. Frederick Tilney and Prof. Henry Alsop 
Riley. Third edition. Pp. xxxvii+851. (London : 
H. K. Lewis and Co. Ltd., 1938.) 50s. net. 


[* no part of the body is the relation of form 
and function so clear as in the central nervous 
system Modern neurology owes its present 
position to advances in knowledge which have 
come from many sources. Comparative anatomy 
has shown clearly how the brain has altered and 
increased in size with the gradual evolution of the 
mammalian series, and the addition of new centres 
to the primitive brain can usually be correlated 
with changes in the habits or reactions of the 
new species. Anatomists have aided in the 
understanding of the human brain by two further 
lines of approach. Embryological investigation 
has helped in outlining the various components 
of the brain and, by a study of the gradual 
myelinization of tracts, has correlated structure 
with function. Finally, histological investigations 
have shown that different parts of the nervous 
system contain highly differentiated cells, and 
cortical areas outlined by histological means 
have been found to subserve different activities. 
On the other hand, detailed study of the functions 
of the central nervous system has helped, in 
many instances, to a clearer understanding of the 
structure—study based both on physiological 
experiment and on clinical observation of patients 
with organic nervous disease, 


Profs. Tilney and Riley, in their book, founded 
on a clear understanding of this important relation 
of form and function in the nervous system, have 
provided a model for a text-book, a model which 
might well be copied for other systems in the body 
Physiology and anatomy used to be regarded by 
students as two widely separated subjects. This 
book provides detailed anatomical and histological 
descriptions of the various component parts of 
the nervous system, associated in each instance 
with an account of the evolutionary and embryo- 
logical significance of that part and followed by 
an account of its function, based partly on 
physiological principles, but illustrated by clinical 
syndromes. Case reports, used throughout the 
book, indicate to the student how dependent 
diagnosis is on a knowledge of detail, and serve 
as an excellent introduction to the study of 
neurology. 

To a clear account of the spinal cord and 
the simple reflex arc, the authors gradually 
add details of the higher structures of the 
primate nervous system, and the increasing 
complexity of the control of the simple reflex, by 
the addition of new association tracts, both sensory 
and motor, is easy to follow. The development of 
the cerebellum and its function in the ‘synergic 
regulation of muscular patterns’ is particularly well 
described. 

Perhaps the most interesting sections of the 
book are those dealing with the cerebral cortex. 
The evolution of the cerebral hemispheres is see! 
in its highest form in the human brain, and, follow- 
ing a full account of the cortical localization of both 


In this awakening interest in agriculture, 
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motor and sensory functions, the authors discuss 
the welding of the various afferent stimuli into 
cognition, based on memory of similar sensory 
patterns previously received. From this cognition, 
they follow the development of motor incentive 
patterns leading to activity, personality and 
intelligence. The authors reveal themselves as 





followers of the ‘behaviourist’ school of psycholog- 
ists, explaining individualism largely on the basis 
of previous experience. They show how the 
structure of the silent parts of the cerebral cortex 
might well subserve such a function, but the exact 
correlation here of form and function must await 
fuller clinical, or perhaps psychological, analysis. 

A few minor defects detract little from the 
achievement of this book, which is now in its third 
edition, but may be noted for possible correction 
in the further editions that will be called for. It 
is doubtful whether the “‘venosity’’ of the blood, 
rather than its carbon dioxide content, can be 
considered the chief source of stimulation of the 
respiratory centre, and Cheyne-Stokes respiration 
can no longer be regarded as due to a “vascular 
spasm so affecting the respiratory centre as to 
cause its exhaustion’. 
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The illustrations in the book are excellent. They 
show clearly the points referred to in the text 
and, by their number, aid the reader in following 
the complex pathways as they track through the 
nervous system. The photographs of clinical 
cases, however, fall short of the high standard set 
by the other illustrations. It would be a diagnostic 
feat to recognize Fig. 568 as a case of juvenile 
paralysis agitans, and a more typical picture of an 
acromegalic should not be difficult to find. The 
authors state that in this edition an attempt has 
been made to reduce the bulk of the book and 
certain sections have been eliminated. In a book 
of this size it is a pity that space could not be 
found for a more detailed account of the cerebro- 
spinal fluid and of the syndromes related to the 
obstruction of the various components of the circle 
of Willis and other arteries supplying the brain. 

These are, however, minor‘points. Profs. Tilney 
and Riley have produced a book which will remain 
a classic, a fine introduction to the intricacies of 
neurology for the student and an invaluable work 
of reference both for anatomical detail and as an 
aid to the clinician attempting to localize baffling 
physical signs. M. L. R. 


A CENTURY OF BRITISH PHILOSOPHY 


A Hundred Years of British Philosophy 

By Dr. Rudolf Metz. Translated by Prof. J. W. 
Harvey, Prof. T. E. Jessop, Henry Sturt. Edited 
by Dr. J. H. Muirhead. (Library of Philosophy.) 
Pp. 828. (London : George Allen and Unwin, Ltd. ; 
New York: The Macmillan Co., 1938.) 25s. net. 


‘| ‘HE prodigious output of philosophical litera- 
ture in Great Britain during the last hundred 
years makes it difficult for one to attempt a 
thorough examination of the various currents 
cutting across the field of speculative thought. 
Such an attempt involves a mastery of the manifold 
windings of that thought itself and a spiritual 
acquaintance with its distinguished representa- 
tives. A British scholar might have found it 
difficult to undertake such a task: living in the 
very atmosphere he would have to analyse, he 
might feel perhaps a lack of perspective for an 
unbiased outline of the controversial object of his 
inquiry. 
[t was left to a German scholar to provide us 
with a detailed account of the development of 
contemporary British philosophy. Though his 





book was originally written in German for the 
benefit of his own countrymen, it has aroused the 
interest of the editor and publishers of the “Library 
of Philosophy” and it has prompted three eminent 
British scholars to undertake its translation as a 
pure labour of love. The English translation, 
which amounts to a corrected and enlarged version 
of the original edition, brings the bibliographies up 
to date and contains valuable additions of new 
material, such as the enlargement of the sections 
on the Oxford moralists and the Logical Positivists. 
All these facts speak for the excellence of this 
work, which can be recommended not only for the 
accuracy of its information, but also for the 
candid opinions expressed on the leading philo- 
sophers of our time. 

There are two parts in this book. The first one 
deals with the older schools of thought in the 
nineteenth century, such as the Scottish philo- 
sophers, the utilitarian-naturalist thinkers, and the 
group interested in religious philosophy. Although 
these schools are known in their main features, the 
general reader will find a new interest in them 
on account of the fresh material introduced by 
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the systematic treatment of all their individual 
representatives. 

The main attraction of the book, however, is 
the second part, which deals with the recent schools 
of thought, and which covers nearly three quarters 
of the volume. Beginning with the revival of 
interest in speculative problems initiated by 
Coleridge, it brings us down to the present day, 
through a panoramic display of the neo-idealist 
movement, pragmatism, the older and the new 
realism, mathematical logic, the philosophy of 
natural science, psychology and the philosophy 
of religion. 

The older group of British idealists, such as 
Coleridge, Carlisle, Hamilton, Grote and Jowett, 
paved the way for the introduction of the German 
masters into our own philosophy. With Green and 
Caird, the powerful momentum of the thought of 
Kant and Hegel communicated itself to a variety 
of group of thinkers. Towering above them is the 
outstanding figure of Bradley, who has exercised a 
profound influence on our generation. Bradley’s 
construction of the world begins with immediate 
experience, in which are combined feeling, know- 
ing and being. The categories with which 
the mind tries to grasp reality are in them- 
selves mere appearances, though they may have 
a place in reality as fragments of it. But the 
ultimate and all-embracing reality is the absolute 
or the spirit, which comprehends and completes 
all finite experiences and appearances, and which 
may be known through the ascending degrees of 
reality, each fragment of which is dovetailed in 
a larger one until the absolute is reached. Similarly, 
in the field of action the self-fulfilment of the 
individual makes him gradually conscious of the 
absolute through his assimilation of wider social 
units, the mutual relations of which account for 
our duties and obligations. 

In his absolute idealism, Bradley is followed by 
Joachim and Bosanquet, who defend thought as 
a pathway to absolute reality. Closely related 
with this group are the Hegelians, like Baillie, 
Haldane, Mackenzie, Muirhead and Smith. With 
personal idealism are connected the names of 
Pringle-Pattison, Rashdall and Sorley. The 
idealist strain is also found in the works of 
Wildon-Carr and Hoernlé, and especially of lead- 
ing men of science like Eddington and Jeans, who 
do not conceive the world of matter as something 
existing independently of the mind. Compared 
with the dogmatic pronouncements of their 
materialistic predecessors fifty years ago that 
matter alone was real, this attitude is particularly 
significant. It is fair to add, however, that all 
physicists do not share these views. Writers like 
Levy and the realist thinkers attempt a different 
interpretation of the physical world. 
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The antagonism between spiritualism and 
materialism is more pronounced in the con. 
troversies about the philosophy of animate Nature, 
which keep alive the old feud between vitalists 
and mechanicists. The latter favour the view that 
life is a by-product of blind processes of dead 
matter ; while the former maintain that life is 
something fundamental and creative, exhibiting its 
own purposes and ends. Hogben believes that 
there was never a time when biologists entertained 
more confidence in the usefulness of classical 
physico-chemical methods as instruments for 
arriving at predictable conclusions about the 
behaviour of organisms. Woodger goes even 
further by applying to the study of biological 
questions physical methods and an appropriate 
notation of mathematical logic leading to a 
gradual displacement of the notion of ‘stuff’ by 
that of ‘system’ ; so that the notion of protoplasm 
or living matter will have to go the way of 
hereditary substance, if the biologists can learn 
to think of cells more in terms of systems and 
less in terms of stuff. 

Against these mechanistic views, Thomson and 
J.S. Haldane claimed the independence of biology 
from physics, while admitting that the advances 
of physics during the present century have made 
it much easier to realize the true relations between 
these sciences. Thomson defended a “methodo- 
logical vitalism” in which the physico-chemical 
phenomena of living organisms and groups cannot 
find a complete explanation without the biological 
concept of the organism as a historic being in 
which a racial as well as an individual past lives. 
J. 8. Haldane went much further in maintaining 
that the mechanicist conception has been upset 
by the discovery that atoms are not mere inert 
elastic bodies, but centres of intense specific and 
persistent internal activity, and that on this 
internal activity their physical and chemical pro- 
perties depend. Atoms seem now to have pro- 
perties similar to those which are attributed to 
living organisms as co-ordinated wholes. Hence, 
if biology may retain the old physical and mathe- 
matical conceptions for practical purposes, the 
more fundamental of these very conceptions are 
assuming characters similar to those of biology. 
It may be added here that a remarkable feature of 
the philosophy of both these eminent representa- 
tives of vitalism is the indispensable part which 
God plays in their world-view. 

It is as a reaction against idealism that the 
realist movement began in 1903 with Moore's 
famous essay “The Refutation of Idealism”. In 
his defence of the objectivity of the externa! 
world, the existence of values and the externa! 
character of the relation between subject and 
object, Moore was soon followed by an increasing 
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number of thinkers such as Russell, Johnson, 
Joseph, Ross, Price, Wilson and especially Alex- 
ander, Lloyd Morgan and Broad. With these 
last three thinkers is connected the theory of 
emergence, which develops the view that physical 
events manifest an ascending hierarchy of kinds of 
relatedness in the case of the various strata of 
existence. Emergence is the explanatory principle 
which accounts for every advancing stage of com- 
plexity into the psycho-physical world. The 
technical aspect of Lloyd Morgan’s world-descrip- 
tion is supplemented by Alexander’s view that 
emergence stirs the spatio-temporal ultimate 
stuff of reality and thus produces in succession the 
various ontological details of the world, from the 
atomic events of the physical nature to the 
emergence of deity. 

A different realist strain pervades the concep- 
tions of Russell and Whitehead, with whose names 
is connected the epoch-making “Principia Mathe- 
matica’’. This work crystallized the long contro- 
versies on the significance, the methods and the 
mutual relations of mathematics and logic. It is 
also a permanent source of inspiration to a score 
of logicians like Wittgenstein, Stebbing, Ramsay, 
Braithwaite, Heath, Mace and others. Russell’s 
epistemological realism, however, becomes a 
‘neutral monism’ in so far as it considers the 
ultimate stuff of reality as neither mental nor 
material, but neutral; while his analysis of our 
complex experience breaks it into ‘atoms’ and has 
to be expressed as a ‘logical atomism’. Whitehead’s 
philosophy becomes also a kind of monism with 
his explanation of the dynamic effort of the world 
passing into everlasting unity, and of God’s vision 
accomplishing his completion by absorbing the 
world’s multiplicity of effort. 

It cannot be said that all realists agree about 
the various problems of philosophy ; some of them 
even go dangerously near idealism, in spite of 
common attitude to the fundamental problem 
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of knowledge they profess. It is difficult to 
see, however, how their generous efforts can bear 
fruit when one takes into account their tacit 
acceptance of Hume’s criticism of the fundamental 
notions of philosophy. Without the secure founda- 
tions afforded by such notions as substance, 
causality and deity, it is almost hopeless to build 
permanent constructions on such vague concep- 
tions as ‘the ultimate stuff of reality’, ‘enduring 
events’, ‘emergent qualities’ or ‘progressive deity’. 
If we submit these conceptions to a destructive 
analysis, would we not run the risk of seeing them 
also dissolve into nothingness ? Scepticism and 
realism cannot thrive together; and, after all, 
realism cannot expect to win the fight for suprem- 
acy by surrendering its best weapons before the 
battle is joined. 

Various practical characteristics and national 
peculiarities stand out from a close study of con- 
temporary British philosophy. Individualism, 
distrust for comprehensive systems, empiricism, 
optimism, and in some cases mysticism, are among 
the most prominent. The fusion of these qualities 
with the traditional British common sense, has 
promoted a friendly relationship between philo- 
sophy, religion and the positive sciences. Indeed, 
without the theoretical and practical data of the 
sciences and of religious experience, philosophy 
alone could neither undertake conclusively its 
scrutiny of reality, nor carry our minds to the 
highest flights of purposive thinking. There is no 
reason why philosophers should reject the con- 
clusions of faith while they welcome the results of 
experimental science. The world-view of philo- 
sophy embraces every aspect of human activity. 
British philosophy will no doubt be judged by 
future generations according to its power. to 
promote and maintain co-operation with both 
religion and science. The trend of English thought, 
as it is excellently outlined in the present volume, 
bears out this belief. T. GREENWOOD. 


MANAGEMENT THEORY AND PRACTICE 


The Principles of Rational Industrial Manage- 
ment 

By James J. Gillespie. Pp. xv +229. 
Sir Isaac Pitman and Sons, Ltd., 1938.) 


het 


(London : 
10s. 6d. 


BOOK which claims to be “the boldest and 
. most vital contribution to management 
thought in the past decade” must expect to be 
judged by a high standard. Unfortunately, what- 


ever may be the intrinsic merits of this study, it is 
decidedly marred by jargon which both obscures 
the meaning, and occasionally descends to the 
coining of words. Nor can it be said that the 
author contributes anything that is very novel to 
management theory or practice. The limitations 
of scientific management in the narrower sense 
have been widely recognized in recent years. The 
social aspects of management and the social 
responsibilities which industrial leadership involve 
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are being increasingly recognized, as well as the 
service basis of industry in its truest sense. What- 
ever mistakes have been made in the past, and 
however far industry may need to go in the future 
to link up its economic and social functions, it is 
a large claim that rejects entirely the term ‘scientific 
management’ in the way that is done by Mr. 
Gillespie, and substitutes for it what he describes 
as ‘rational management’. His claim is unlikely 
to be accepted without demur by many concerned 
with the theory or with the practice of management. 

When this has been said, however, it must be 
admitted that the author has written a stimu- 
lating book. Those who have the patience and 
perspicuity to penetrate the jargon in which some 
of his chapters are clothed will find much to repay 
them. Without detracting from the value of the 
scientific method, Mr. Gillespie indicates its limita- 
tions, particularly in the analysis of phenomena 
which involve social and economic factors. The 
failures of scientific management indeed arise not 
so much from its methods or tools, as from the 
narrow outlook with which it has sometimes been 
applied. Mr. Gillespie shows very clearly the 
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importance of the other elements which may be 
involved in the situations with which management 
in industry is confronted. He indicates, too, how 
much industry itself has to hope from advances 
in the social sciences, as well as from the utilization 
of the physiological and psychological data 
acquired, for example, by such investigations as 
those of the National Health Research Board and 
the National Institute of Industrial Psychology. 
The author includes a highly suggestive section 


on leadership and lays a timely emphasis on the | 


importance of the principle of authority and 
obedience in management—not only the obedience 
of authority by employees, but also the obedience of 
management itself to the whole purpose which 
industry is serving, no less than to the regulations 
laid down by itself. Mr. Gillespie undoubtedly 
writes with vision but the book would have gained 
in value not only by some attempt to avoid jargon, 
but also if the numerous cross-references to be 
found in some of the chapters had been collected 
in a systematic bibliography as a basis for the 
wider reading which the volume might well 
stimulate. R. B. 





GRAHAM LAND 


Southern Lights 

The Official Account of the British Graham Land 
Expedition 1934-1937. By John Rymill, with 
two Chapters by A. Stephenson, and an Historical 
Introduction by Hugh Robert Mill. Pp. xv+296 
+80 plates. (London: Chatto and Windus, 1938.) 
31s. 6d. net. 


“C‘OUTHERN LIGHTS” is the record of just 

over two years’ work in the Falkland 
Islands’ Dependency of South Shetland by an 
expedition which was probably the largest in the 
current style, wherein every member is a volunteer 
and often a material contributor to the expedition. 
The great value of the book lies in the amount of 
detail of method contained in it and in the 
demonstration of the manner in which experience, 
forethought and choice of the correct means can 
ensure the success of polar journeys. In addition, 
it indirectly emphasizes how such a mode of 
approach will avert ‘adventures’, so many of 
which, it may be suggested, are induced by those 
who experience them. 

Although it may be labouring a well-recognized 
point, it is as well to emphasize the fact that in 
this sort of work, aerial survey, valuable as it is, 
must be supported and checked by ground work, 
and this is demonstrated almost with violence by 


the contrast between the present map of Graham 
Land and its more immediate predecessor. (There 
is here, indeed, an aspect of the first principle of 
warfare—that the final decision depends on 
occupation by the poor infantry.) The sledging 
parties attained the success they deserved for their 
efforts in a country of almost unnatural savagery 
and, it may be added, beauty. 

There is naturally and properly no more than 
passing reference to the scientific results, and we 
may look forward to the publication of them with 
interest. The finding of fossils in Alexander | 
Land is of great importance and at once reminds 
one of the collection made by the Nordenskjéld 
expedition on the other side of the igneous rocks 
which form the visible mass of Graham Land. !t 
is known that very substantial collections and data 
were acquired by the biclogists, and it is to be 
hoped that one or two of the fifty-two aeroplane 
flights were devoted to elucidating the obscure 
problems connected with the breeding of the 
crab-eating seal in the pack. 

Although the style is rather pedestrian, Mr 
Rymill is to be congratulated on the production of 
a very useful book and also for not having adorned 
himself with laurels, or a cap and bells. 


J. E. H. 
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FACTORS IN POPULATION GROWTH 


The Natural History of Population 

By Raymond Pearl. (University of London : 
Heath Clark Lectures, 1937, delivered at the 
London School of Hygiene and Tropical Medicine.) 
Pp. xii+416. (London: Oxford University Press, 


1939.) 108. 6d. net. 
r ae student of population problems has 
received recently many additions to his 


library, and the appearance of yet another volume 
might fail to arouse interest unless it contained 
new facts or presented the known facts in a fresh 
light. Prof. Raymond Pearl’s book on “The 
Natural History of Population’? may justifiably 
claim to do both. Although some preliminary 
results of the researches which are described have 
been published in reports of the Milbank Memorial 
Fund, no comprehensive account of the work 
which formed the basis of the author’s Heath 
Clark Lectures in London in 1937 has been avail- 
able hitherto, and it is to be welcomed. 

This investigation of the prevalence and effective- 
ness of contraception in twenty-six American 
cities was based upon information obtained by 
medical officers from 30,949 women free from 
disease who gave birth to children in the obstetric 
departments of 139 hospitals in those cities during 
1931-32. Unlike previous data on this question, 
the material is not biased by having been collected 
in birth-control clinics but, as the author has 
taken great pains to show, may be regarded as 
fairly representative of conditions in the urban 
population of the United States. It necessarily 
excludes, however, the histories of women who 
were infertile by reason of complete success of 
contraception or for other reasons, and the material 
is likewise overweighted by the more fertile women, 
but the latter defect has been overcome to some 
extent by separate treatment of the primiparous 
and multiparous groups. 

Prof. Pearl approaches the general problem of 
fertility from the point of view of the biologist 
and biometrician, and he has not hesitated to 
include on his questionnaire and to reduce to 
numerical terms most of the important factors, no 
matter how intimate. Whether we like this or 
not, it is only by this means that the intellectual 
fog surrounding the real causes of the recent 
decline in the birth-rate is likely to be dispelled. 
It is necessary to remember, however, that answers 
to questions of this kind may not be true answers, 
and that the deviations from truth will not 
necessarily cancel out when mass statistics are 





prepared from them. Psychological factors such 
as personal pride may lead to conscious or un- 
conscious exaggeration for some questions and to 
understatement for others, and the book leaves in 
the mind of the critical reader some doubt as to 
whether adequate allowance has been made for 
this. A probable understatement of the frequency 
of induced abortion is admitted and recognized, 
but the possibility of overstatement of their marital 
activities by the married persons who provided the 
information needs to be considered, before accept- 
ing the conclusion that the average chance for a 
woman of reproductive age that conception will 
result after a single attempt is as small as 1 in 250. 

In the material analysed, about 46 per cent of 
the white married women admitted or were 
believed to have practised contraception. When 
divided according to economic status, the pro- 
portion increased from 30 per cent among the 
poorest group to 80 per cent among the well-to-do 
and rich. It is estimated that in the general 
population from which the sample was taken the 
proportion was 55-60 per cent. The class differences 
in fertility are similar to those met with in Great 
Britain, and it is concluded that the chief factors 
responsible for them are the increase with advancing 
economic position of (1) age at marriage, (2) pre- 
valence of contraceptive efforts and (3) the effective- 
ness of these efforts. 

The observed differences between the fertility 
of Negro, native born and foreign born white 
women cannot be explained satisfactorily by birth 
control, however, and the author’s conclusion that 
the steady decline in fertility which recent years 
have witnessed within each class of the population 
is not due solely, nor perhaps even primarily, to 
the increase in conscious contraceptive practices, 
seems to be justifiable. The great changes in mode 
of life which have resulted from the present type 
of civilization must have affected the urge for 
reproduction in many ways, and may have pro- 
duced an unconscious diversion into new activities 
and interests of a great deal of vital energy which 
was previously directed to this end. It may now 
be too late to prove for the white races how 
important a factor this has been in bringing about 
the great fall in the birth-rate, since the compara- 
tive data of fifty years ago are not available, and 
it may be that the only way of proving it lies in 
the application of Prof. Pearl’s method of inquiry 
over a long period of time in some country where 
the process of ‘civilization’ according to the white 
pattern is only now beginning. 
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NEW RESEARCHES IN STEEL METALLURGY* 
By Dr. W. H. HATFIELD, F.R:S., 


DIRECTOR OF THE BROWN-FIRTH RESEARCH LABORATORIES, SHEFFIELD 


|? Raarrnagennrs in steel metallurgy is directed in 
the main to three principal aspects: (a) 
elucidation and improvement of the processes of 
steel manufacture and manipulation ; (6) investi- 
gation of the properties of steel under variable 
conditions approximating to those of service ; 
and (c) exploration of the influence of added 
elements and of the effect of heat treatment in 
advantageously modifying the properties of steel 





of materials, and such demands, as I hope I shal! 
be able to show, have drawn us along from one 
development to another. It is instructive, for 
example, to compare the composition, microstruc- 
ture, and properties of a marine engine crankshaft 
made from ductile Siemens Martin steel, with a 
modern aero engine connecting-rod made from 
alloy steel produced in the electric furnace (Fig. | 
and Table 1). Of course the former is a massive 





Fig. 1. 
STRUCTURE OF MARINE CRANKSHAFT, x 100 (left); AND AERO ENGINE CONNECTING-ROD, X 500. 


and producing those best required under (6). It 
can in truth be said that great progress has taken 
place under each heading of late years. 

The progress of steel metallurgy is perhaps 
typified at one of its industrial maxima in the 
steels produced for the aero engine. Enterprising 
and imaginative engineers like Dr. Fedden with 
his engine developments must, indeed, demand 
more and more of us in strength and reliability 








TABLE 1. MECHANICAL PROPERTIES OF TYPICAL AERO CONNECTING- 
ROD AND MARINE CRANKSHAFT 

| Aero | Marine 

| connecting-rod crankshaft 

| Yield point (tons/sq. inch) vo 158 

| Max. stress (tona/sq. inch) 112 310 | 

Elongation (per cent) 14 32 
Reduction of area (per cent) 42 50 

| Izod impact (ft. Ib.) 28 to 32 12 to 15 

Fatigue limit (tons/sq. inch) + 48 +14 


* From a Friday evening discourse delivered at the Royal Institution 
on March 17 


structure, not highly stressed, whilst the latter is 
small and light in construction and very highly 
stressed. 


MANUFACTURE AND MANIPULATION 


It will be appreciated that in studying the 
refining process the physical chemistry relates to 
very high temperatures. What are the actual 
reactions between the liquid metal and the super- 
imposed liquid slag? The refined liquid steel is 
poured into the mould and freezes. Liquid steel 
being a solution of various elements or their 
compounds in iron, which by differential freezing 
solidifies into a crystalline mass quite heterogeneous 
in character, one of the principal studies of recent 
years has been the determination of the nature 
and degree of this heterogeneity as affected by 
process, composition and conditions of casting. 
Ingots of various sizes and shapes in various 
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steels have been sectioned and the implications 
of this heterogeneity in the forged or rolled product 
have been studied in order that the most suitable 
ingot as regards process, form and composition 
can be selected. 

As a result of the reactions of the steel-making 
process, the liquid steel contains disseminated 
through it small quantities of oxides of silicon, 
iron, manganese and other elements, but during 
the cooling and freezing process these oxides 
coalesce and orientate themselves in well-defined 
design ; along with these oxides are sulphides re- 
sulting from the sulphur content of the steel. Such 
oxides and sulphides form weakness transversely 
to the direction of forging and rolling, and any 
mitigation of the trouble by reduction of the oxide 
and sulphide content is much to be encouraged. 

This problem is steadily yielding to inquiry 
and experiment, although the experimental diffi- 
culties are great. The compounds in equilibrium 
or indeed in existence at 1600°C. in the liquid 
phases are not necessarily those encountered at 
15°C. Solubilities are different, and hence, for 
example, the difficulties of studying the solubility 
of gases. It is important to know the oxygen 
content and its condition in the liquid steel ; one 
great step forward has been the development of 
the vacuum fusion method of determining the 
total oxygen in the final steel, but we have not 
as yet quite mastered the technique of determining 
the form in which the oxygen occurs. The nitrogen 
and hydrogen contents of steel are also having 
much attention, and these, particularly the hydro- 
ven content, may prove of consequence. 

In small masses, modern technique gives very 
good results as regards homogeneity, but if you 
pour 100 tons or 200 tons of liquid steel into a 
mould and allow it to freeze, the differential 
freezing produces a heterogeneity of a more 
serious order which is clearly transmitted in the 
structure of the final forging. If a large ingot is 
sectioned along its axis and the plane exposed is 
studied for variable composition and segregates, 
the nature of the result of the inquiry is indicated 
in Fig. 2. 

Whether the ingot be small or very large, it 
has to be heated to a sufficiently high temperature 
for forging and/or rolling. Also steel in varying 
mass has to be reheated and cooled in the heat- 
treatment processes such as annealing, hardening, 
tempering and stress-annealing. Thus, much 
research has of late been devoted to studying 
temperature gradients within the mass with 
different rates of heating and cooling, the reason 
being that temperature gradients produce internal 
stresses under certain conditions high enough to 
produce rupture, and when of even much lower 
order may in part be permanent in character. 
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EFFECT OF TEMPERATURE ON THE PROPERTIES 
OF STEELS 


Perhaps one of the most complex studies is 
that of the changing properties of steel with 
varying temperature. It is of the utmost importance 
to the engineer that he should know the stresses 
the material will withstand under such changing 
and different conditions. Important steam-raising 
and power-generating units operate at tempera- 
tures up to 500° C., whilst items such as exhaust 
valves, superheater and furnace parts operate at 
700° to more than 1000°C. On the other hand, 

















(a) (b) 
Fig. 2. 
180-TON INGOT SHOWING (a) ZONES OF VARIABLE 
COMPOSITION ; (5) DISTRIBUTION OF SEGREGATES. 
(a) The lighter the zones the lower the percentage 
of the elements which were in solution in the liquid 
steel. (6) Streamers of segregates are shown. 


steels used in aeroplane construction and special 
engineering must encounter very low temperatures ; 
indeed, for experimental work, steel has been 
supplied to operate at —180° C. 

This study includes a knowledge of the pro- 
perties of steel at ordinary temperature and at 
the special temperatures after a lapse of time 
comparable with the later stages in the length 
of life of the part under service conditions. 

To instance the nature of research in this field 
one must emphasize that, whereas until compara- 
tively recent years the understanding of the 
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mechanical properties of metals has been based 
upon rapidly applied stresses at the normal 
temperature resulting in destruction, as in the 
case of the well-known tensile, torsion, bending 
or notched bar impact tests, the experiments to 
which I am about to refer concern stresses of a 
known magnitude applied over long periods of 
time at temperatures well above the normal and 
in conformity with temperatures of service. 
Permanence of form and dimensions, except for 
elastic deformation under service stresses with a 
practical absence of plastic deformation, is funda- 
mental to the successful operation of much modern 
mechanism, whereas the rapid destruction tests 
just referred to provide information of plastic 
deformation under rapidly applied stresses of 
sufficient magnitude to cause rupture, which has 
little bearing upon the problem of safety in 
design. The data really required concern the 
range of stress which can be safely carried with- 
out producing plastic deformation in excess of 
previously determined very small permissible 
values 

Nearly ten years ago I put in hand an experiment 
which is still proceeding. This experiment consists 
of placing a strip of steel in tension under a stress 
of 25 tons per square inch. The material was a 
cold-worked austenitic steel with a limit of pro- 
portionality of 27-4 tons per sq. inch and yield 
point of 77 tons per sq. inch. Since June 1929 
the permanent extension has been nil within 
the accuracy of measurement applied, namely, 
a sensitivity of 1/40,000 of an inch and a gauge 
length of 8 inches. Clearly, if deformation is 
proceeding, it is at a less rate than 4 x 10-" or 
1/25,000,000,000 of an inch per inch per hour, and 
it may be claimed that evidence is still lacking of 
change of dimensions in this case under a stress 
so high as 25 tons per sq. inch. The temperature 
in this case is 23° C. and the data from the ordinary 
tensile test broken at atmospheric temperature 
enabled the stress employed to be selected. The 
experiment now constitutes a creep test over a 
period of 85,000 hours. 

With the introduction of temperature above 
certain values, this phenomenon of creep becomes 
a dominating one, and the problem is to determine 
the stress which will not produce creep or 
deformation beyond postulated values under the 
conditions we are considering. The facts differ 
with different steels for the same ranges of tem- 
perature and for different temperatures with the 
same steel, and therefore only selected experi- 
mental data can be given to illustrate the 
phenomena. 

To take the range of steam temperatures and 
compare the behaviour of two steels, namely, 
mild carbon steel and a similar steel containing 
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molybdenum, at a temperature of 400° C., ordinary 
tensile tests give the following values : 


0-5% 
Proof Max. 
Stress Stress Reduction 
(tons/ (tons/ Elong. of Area 
sq. in.) sq. in.) (per cent) (per cent) 
Mild steel at 20°C. 20°25 34-1 40°8 64-7 
= 1. 400° C. 16-2 32°54 38-5 62-0 
Molybdenum 
steel at 20°C. 23-5 38-0 29-0 47-0 
» vv 400°C. 20-5 36-7 30-0 50-0 


If constant values of stress are applied to these 
two steels at a temperature of 400°C. over a 
period of 1000 hours, and careful determinations 
made of the effect of the loads, it will be found that 
deformation proceeds at stresses well below the 
tensile test yield point. With a stress of 15 tons 
per square inch the mild steel creeps during the 
24th to 72nd hour period at a rate of 26 x 10° 
inch per inch per hour, and even in the 500-1000 
hour period at a rate of 1-4 x 10-*; whilst with 
a stress of 7 tons per square inch creep occurs 
in the 24th to 72nd hour period at a rate of 
1-1 x 10-*, and in the 500-1000 hour period at 
a rate of 6 x 10-*. The addition of molybdenum 
to the other steel enables a stress of 15 tons per 
square inch to be sustained with a rate of creep 
of 1-25 x 10-* in the 24th to 72nd hour period, 
and so low a rate as 1-4 x 10” for the 500-1000 
hour period. Thus, it is shown that, by long 
experiments of this character, the influence of 
added elements is determined as regards a most 
important characteristic of the material. 

The results of experiments conducted at tem- 
peratures of 900-1000° C. over very long periods 
of time will be of interest. A heat-resisting steel, 
that is, a steel having the necessary resistance 
to oxidation as well as some strength at high 
temperatures, containing carbon 0-21 per cent, 
nickel 12°32 per cent and chromium 21-09 per cent, 
was maintained under a load of 280 lb. per square 
inch for the period of 10,000 hours at 900°C 
The load produced an initial rate of creep which 
diminished with time to a value of movement 
which became constant after about 2000 hours. 
Over the whole period of 10,000 hours the material 
permanently extended in length about 0°50 per 
cent. 

The microstructure in Fig. 3 (a) is that of the 
test piece as not exposed to the high temperature, 
whilst (6) illustrates the change in structure after 
the 10,000 hours exposure at 900°C. to the 
atmosphere ; (c) illustrates the structure up to 
the surface, and it is seen that oxidation has taken 
place, but must have been slowed up by the 
protective oxide formed during the exposure. 

This experiment shows that with this steel under 
these conditions the rate of creep does slow up 
to a constant minimum rate, but that, even so, 
creep or deformation under the applied stress then 
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continues at that rate. Sjmilar experiments 
indicate, however, that the course of this particular 
experiment is not always repeated. 

Such long time tests are quite impractical as a 
means of comparing the creep properties of large 
numbers of alloys. This was foreseen many years 
ago, and a short time test, extending over a period 
of only three days, was devised, which is applicable 
to the whole range of temperature from 300° C. 
to 1000° C., and has been used on an extensive 
scale in the testing of many alloys. The applied 
stress is permitted to produce deformation over 
the first 24 hours not exceeding 0°5 per cent of the 
gauge length, but during the next 48 hours no 
further change in dimensions shall take place 
within the accuracy of measurement, which is to 
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EFFECT OF COMPOSITION UPON ‘CREEP’ CHARACTERISTICS 
OF STEELS 


TABLE 2. 








omens ee 7 


Composition (per cent) Time Yield (tons/sq. in.) 
Si Mn WNi Cc 


- 





Cc ‘7 Mo | 300°C. 400°C. 500°C. 550°C. 
| 

0-24 0-14 0-59 (0-08) (0-04) nil | 12 7 34 1? 

| 0-28 0-22 0-53 (U-16) (0-11) 0-66) 19 13} 8 3% 

| 0°34 0-29 0-57 3-06 nil nil 21 10 3 2 

| 0-34 0-18 0-565 3-22 0-87 nil 10 3 

6-28 0-13 0-51 2-76 0-67 0-61 43 21 9+ 4 
0-35 0-18 0-71 (0-22) 2°41 0-51 40 22 10 4 
0-43 0-20 0-60 (0-21) 1°30 0-85 — 21) 7k 4 





steam practice range of temperatures, whilst 
Table 3 gives comparative data for a number of 
steels within the higher range of temperature. 
One important line of investigation concerns the 
effect of exposure to temperature for a long time 
upon the mechanical properties of the steels. 





Fig. 3. 


EFFECT OF PROLONGED EXPOSURE 


at 900°C. oN 


MICROSTRUCTURE OF A HEAT-RESISTING STEEL. 


(a) Before exposure ; (b) after exposure for 10,000 hours ; (c) edge after exposure for 10,000 hours. All x 100. 


140,000 inch. On a gauge length of two inches, 
this is approximately equivalent to one millionth 
of an inch per inch per hour. The maximum stress 
not producing a deformation in excess of that 
so postulated has been named the time yield, and 
produces data which can be interpreted usefully 
with the assistance of data for longer period and 
more sensitive experiments. Table 2 schedules 
results on different steels obtained within the 


Extremely important mechanical units have to 
operate for a life of many years at elevated tempera- 
tures, and owners are not very free in scrapping 
valuable parts so that tests can be made to see 
whether the mechanical properties of the materials 
are being maintained. 


Some time ago we installed substantial furnaces 


for long-time experiments of this character and 
have many steels exposed, for example, at 400° C., 








TABLE 3. RESISTANCE TO ‘SCALING’ AND ‘CREEP’ STRENGTH OF SPECIAL STAINLESS AND 
HEAT-RESISTING STEELS. 
Scaling index “Time Yield’ creep value | 
800° 900° =61000° 1100° 1200°C. 400° 500° 600° 700° «800° «900° 1000°C. | 
Mild (28/32 ton) steel S4 250 — _- -+ 8 4 1 400 —_ —_— - | 
13% chromium stainless steel 0-28 32 250 _ — 14} 5} 1350 240 125 
34% silicon—8% chromium steel 0-33 «60-64 76 a 19 4 1 300 130 — os 
30% chromium steel 0-41 2°3 5-7 19 17 11} 1 320 350 260 70 
18% chromium—8% nickel steel 0-12 6-7 175 750 -- 12} 11 5 2 1000 200 70 
13% chromium—14% nickel—3% tung- | 
sten s 0-08 3-5 85 = —- 18 8 3 it 800 190 70 | 
25% ehromium—20% nickel steel 0-22 5-1 11 31 13 10) 3 1 900 260 70 
23% chromium—12% nickel—4% tung- 
0-41 20 15 1,000 (| 19 12 44 1? 1,200 280 90 


sten steel 





“Scaling” index expressed in milligrams per sq. cm. increase in weight. 


“Creep” strength expressed in tons/sq. inch above 1 ton and in Ib./sq. inch below. 
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450° C. and 500°C. Each test piece is substantial 
in size and enables a very complete study of the 
material to be made. Samples of a particular steel 
are taken out after one month, six months, twelve 
months, and so on, and already valuabie data have 
been derived. 

We have already found that some steels maintain 
their properties ; others, whilst maintaining their 
tensile test values, offer less resistance to notched 
bar impact fracture, and others by a type of 
precipitation proceeding even after twelve months 
exposure have a progressively increasing strength 
and a decreasing ductility. Tests done at normal 
temperatures after exposure are not an adequate 
indication of the actual properties at the elevated 
temperature at which they have been exposed, 
and therefore since the temperatures selected 
simulate service conditions, the mechanical tests 
are also being performed at these temperatures. 
In the main, the experiments to date indicate a 
more ductile condition at the temperature than in 
the cold. 


EFFECTS OF ALLOYING OTHER ELEMENTS 


The metallurgical processes in industrial use 
produce in bulk an impure iron, that is, mild 
steel, which is iron with a residual carbon content 
of 010-020 per cent and a residual manganese 
content of 0°40-0°8 per cent, having very useful 
mechanical and fabrication qualities for structural 
purposes, marine engineering and many other 
purposes. By increasing the carbon content the 
strength of the steel is increased and its ductility 
decreased, but qualities suitable for rails, tyres 
or even tools are so prepared. 

The multiplicity of alloys which it would be 
necessary to make to exploit thoroughly the 
possibilities of the influence of added elements is 
obvious, and, therefore, it is clear that only the 
fringe of the subject has yet been explored. Much 
success, however, has been achieved. 

High tensile steels are available through the 
influence of small quantities of added elements, 
but the more outstanding advances relate to the 
influence of larger additions of the special elements. 

A high percentage of nickel produces a steel 
with a very low coefficient of expansion, whilst 
certain percentages of nickel, manganese and 
chromium enable steel to be produced with a 
high coefficient of expansion comparable with 
that of the aluminium alloys. 

High percentages of cobalt, or of nickel and 
aluminium, enable permanent magnets of amaz- 
ingly high coercive force to be produced. The 


presence of small quantities of chromium and 
aluminium enable hardened surfaces to be pro- 
duced, by the influence of ammonia at temperatures 
as low as 500°-550° C. 
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High manganese content produces a steel of 
excellent wearing properties under abrasion, whilst 
high chromium or high chromium and nickel con- 
tents produce a range of steels which are rust- and 
acid-resisting. Add to the last category other 
special elements and the interesting heat-resisting 
steels are produced which not only resist scaling 
at high temperatures, but have also considerable 
strength under such conditions. 

Perhaps the most outstanding achievement of 
recent times is the development of the rustless and 
heat-resisting steel metallurgy. Brearley in 1913 
had shown that a stainless knife could be made 
by hardening and tempering a steel containing 
13 per cent of chromium. This led to the search 
for steel which was rustless in the ductile condition, 
and so the 18 per cent chromium, 8 per cent 
nickel, and the 12 per cent chromium, 12 per cent 
nickel, and other combinations were produced. 
Such steels are indeed stainless under normal 
conditions, and form the basis now of a great 
industry. 

One is invariably asked, Why are the rustless 
steels rustless? The answer is, that they are 
cases of passivity, induced by composition and 
normal environment in the production of a passive 
external film. This is in part proved by the fact 
that under certain conditions local corrosion will 
take place even with so defined rustless steels, as a 
result of shielding action. Shielding action is the 
effect of a deposit of material resting on the surface 
of the steel, which by its presence partially or 
completely prevents free access of oxygen to this 
surface of the steel, and thereby retards or prevents 
the repair of any minor breakdown of passivity. 
It is obviously necessary, in order that corrosion 
should develop, that the shielding agent should not 
entirely prevent access of the corroding solution. 
Such a conception is in line with the explanation 
which Faraday advanced in 1836 in explanation of 
the chemically induced passivity in the case of 
ordinary iron surfaces; he visualized that “the 
surface of the iron is oxidized on the superficial! 
particles of the metal and in such relation to the 
oxygen of the electrolyte as to be equivalent to 
oxidation.” It was left to Dr. Ulick Evans to 
isolate such passive films. 

The following experiment has reference to the 
gradual and visible thickening of this passive film 
under rather special conditions with time. In 
December 1924 (more than fourteen years ago), « 
cylinder of plain 18 per cent chromium, & per cent 
nickel steel was placed in a bottle of nitric acid of 
strength slightly higher than 1-20 sp. gr. After 
year or two a clouding of the surface was noticed, 
and, accordingly, in June 1928 a second cylinder was 
immersed under similar conditions ; again the same 
effect was noticed with the passing of time. In 

















144 


el of 
whilst 
| con- 
~ and 
other 
isting 
aling 
rable 


nt of 
3 and 
1913 
made 
ining 
sarch 
ition, 

cent 

cent 
uced. 
rmal 


yreat 


stless 
are 
and 
ssive 
fact 
will 
as a 
. the 
‘face 
y or 
this 
ents 
rity. 
sion 
not 
ion. 
tion 
n of 
3 of 
‘the 
cial 
the 
5 to 
| to 


the 
film 
In 
), @ 
ent 
l of 
ra 
ed, 
vas 
me 

















No. 3636, JULY 8, 1939 


June 1931 a further cylinder followed. These 
three cylinders have now been exposed for periods 
of 14 years, 10} years and 7} years respectively. 
The first is covered with a dark brown film, the 
second with a straw-coloured film, whilst the third 
as yet shows only a slight dulling of the surface. 
This evidently slower rate of film thickening, in 
the case of the third cylinder, may be due to its 
having a mirror finish as compared with a fine 
emory finish in the case of the other two cylinders. 

The solutions were examined in August 1938, 
and from these figures the weight of iron and of 
chromium dissolved from the cylinders was 
calculated, and it was found that there was a 
deficiency of chromium in relation to the iron 
when the relative proportions in which these two 
elements were present in the steel were taken into 
account. It was then assumed that this missing 
chromium is present in the form of Cr,0, in the 
films on the surfaces of the cylinders, and the 
amounts were calculated. 

It is interesting to note that the calculated 
thicknesses of the films on the first two cylinders 
are not far removed from the value of about 
4 x 10* which is obtained from the work of 
several investigators for the thickness of films 
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giving a similar coloration. In the case of the 
third cylinder, the calculated film thickness is less 
than the minimum thickness required to give a 
definite coloration. 

It was quite accidentally discovered that a 
cylinder of 13 per cent chromium steel which is 
apparently not affected by nitric acid but is 
soluble in sulphuric acid, became passive for long 
periods in sulphuric acid after immersion for a 
period in nitric acid. This observation was made 
some fifteen years ago and before we had obtained 
the interesting data from the three cylinders of 
18/8 material. Evidence indicates that the 
corrosion-resisting properties of the rustless steels 
are due to the chromium facilitating the spon- 
taneous production of a protecting film of the 
necessary characteristics for resistance, which 
film if damaged is spontaneously renewed. 

Experimenting upon the basis of the rustless 
steel compositions, it has been found that by 
modifying the chromium and nickel and also by 
adding other elements such as tungsten, molyb- 
denum, cobalt or titanium, steels are produced 
which maintain a reasonably protective film at 
temperatures even in excess of 1000° C., and also 
have useful strength. 





THE ROYAL AGRICULTURAL SHOW 


By Pror W. 


” English agriculture the “Royal Show” is the 
peak of the year, and the occasion in 1939 is 
of special significance as it marks the centenary of 
the Royal Agricultural Society of England. It is 
fitting, therefore, that the Show should be held 
during July 4-8 in the Royal Park of Windsor, 
and that the University of Reading, which in- 
creasingly plays a leading part in agricultural 
education and research, should have been invited 
to accept responsibility for the scientific exhibit. 
The exhibition in the building devoted to educa- 
tion, research and marketing was arranged by the 
Faculty of Agriculture and Horticulture of the 
University (including the National Institute for 
Research in Dairying and the British Dairy 
Institute) with additional exhibits by the counties 
of Buckingham (acting in co-operation with the 
Buckinghamshire Producers) and Northampton. 
for many years, the scientific exhibit at the 
toyal Show has been of very high calibre, and 
this is all the more creditable when it is remem- 
bered that agricultural teaching does not lend 
itself to exhibition, and that agricultural research 
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is of a somewhat plodding nature and that it 
possesses none of the more spectacular qualities 
of research in many other branches of science. 
Each year, however, it has become increasingly 
difficult to improve on the interest of former 
exhibits or to vary them in kind, and for the 
special occasion of a centenary show the young 
University of Reading was faced with an excep- 
tionally difficult task. It achieved a notable 
success due, primarily, to two facts: first, the 
entire exhibit was arranged on the central theme 
of the progress in agricultural research and its 
application to practice during the last hundred 
years, and, secondly, the individual exhibits were 
merged in a common decorative scheme designed 
and produced by the School of Art of the Univer- 
sity of Reading. The many scientific exhibits 
were excellent, but it was the happy marriage of 
science with art which remains the outstanding 
impression left by the scientific building. 

In any scientific exhibition the benches are 
occupied by specimens, instruments, etc., but it is 
always difficult to know what to do with the wall 
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space. Sometimes it is just left as a blank and importance. An excellent exhibit, backed by most 


rather depressing area; more usually it is filled 
with graphs, tabular or textual matter which few 
people look at and which frightens many people 
away. It is, however, in the efficient and attractive 
use of wall space that the artist can render such 
valuable aid and, in the Royal Show exhibit, 
probably more people looked at the walls than at 
the benches. The scientist gave specific informa- 
tion, but the artist gave the general mental 
impression which synthesized the data, and which 
remained when specific facts were forgotten. 

All interested know of the serious reduction in the 
total cultivated area of Great Britain, the reversion 
of the relative importance of arable and grass, the 
fall in the cereal acreage, especially wheat, the 
partial replacement of the old root break and the 
appearance of the new sugar beet crop, and the 
increase in the acreage under potatoes and fruit, 
but few things could do more to bring home to 
the general public the reality of these changed 
conditions than the economics exhibit, with its 
pictorial representations in the form of large 
colourful wall panels occupying the centre of the 
building. Similarly, a number of smaller but very 
attractive panels depicted corresponding changes 
in the numbers of dairy cows, poultry and pigs, 
and the decrease in the numbers of horses and 
sheep. A further panel portrayed one of the most 
lamentable facts of British farming, the exodus 
from the land. 

With the National Institute of Research in 
Dairying and the British Dairy Institute con- 
tributing to the exhibition, it was only natural 
that milk and milk products should occupy a 
prominent place. Their joint exhibit was designed 
to present a picture of the progress of dairying and 
dairy science during the last hundred years, and 
its success was very evident. Two flanking panels, 
1839” and “1939’’, showed in vivid contrast the 
change in the organization of the dairy industry 
during this period, and a central panel indicated 
landmarks in dairying ; one very important land- 
mark being the foundation of the National Insti- 
tute itself so recently as 1912. Other panels 
illustrated progress in more specific aspects of 
research, such as the better breeding and feeding 
of dairy cattle, vitamins in milk, and the value 
of clean milk as food. 

Cattle have always been recognized as important 
livestock but, during recent years, the despised 
pig has also acquired merit and its numbers have 
correspondingly increased. In pig breeding a basic 
factor is accurate recording, and the importance of 
this was well illustrated in a special exhibit. 

Also, during recent years, the poultry industry, 
once the Cinderella of agriculture, has developed 
so rapidly that it now stands third in economic 





attractive wall panels, showed this progress and 
demonstrated some of the changes in poultry 
husbandry and marketing which made it possible. 

But farm animals like human beings are heirs 
to many maladies, and the veterinary scientist 
plays the same important part in agriculture that 
the medical man plays in human society. During 
the last hundred years notable progress has been 
made in this field, and this was portrayed in an 
interesting exhibit in which particular attention 
was given to tuberculosis, parasitic gastro-enteritis 
and contagious abortion. 

An important line of research carried out at 
Reading is soil surveying, a science of pedology 
only some fifteen years old. This work was 
illustrated by some beautifully coloured maps and 
by the profiles of twelve different soils occurring 
in Berkshire and Hampshire. Somewhat related 
to this was an exhibit illustrating the Land 
Fertility Scheme. The Government’s scheme 
came into operation in September 1937, and the 
work carried out under it has already given 
valuable insight into fertility problems as a whole 
and certain special problems in particular. 

In all agricultural matters and problems we 
return inevitably to the soil. As St. Francis sang, 
“Praised be, my Lord, for our sister, Mother Earth, 
which doth sustain and keep us, and bringeth forth 
divers fruits, and flowers of many colours, and 
grass”. But the soil is not just dead matter, a 
physico-chemical system for pedologists and 
chemists to dissect. It is a vast unexplored realm 
of living things, a land of Lilliput with teeming 
populations of microscopic plants and animals, 
eating, breathing, reproducing their kind, and 
fighting for existence in a struggle as relentless 
as any in our Brobdingnagian world. The most 
important of these soil microbes are the bacteria 
and fungi for, ultimately, all life and all living 
things are dependent upon them for existence. In 
two interesting exhibits, backed by decorative and 
informative wall panels, the story of these soil 
microbes was well told. 

It would be almost impossible to construct any 
scientific exhibition relating to agriculture in 
which pointed attention was not given to the vital 
necessity of grassland improvement. Progress in 
this field was well illustrated by an exhibit “Two 
blades of grass where one alone was seen before’, 
which showed clearly the improvement in the 
management of grassland due to the use of the 
best herbage plants and pedigree strains, aided by 
controlled cultivation, manuring and grazing. 

A complete representation of a century’s pro- 
gress in arable crops would have been extremely 
interesting, but the difficulty of showing improve- 
ment in roots rendered such an exhibit practically 
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impossible. There was, however, a valuable and 
finely staged exhibit showing improvement in 
cereals, which included mature growing plants, 
of varieties of wheat, oats and barley that were 
grown approximately a hundred years ago 
and an equal number of well-known modern 
varieties. 

With the increasing recognition of the value of 
protective foods, horticultural crops in many ways 
now rival agricultural crops in importance, and 
the value of scientific research in horticulture is 
rapidly attracting attention. Under modern 
competitive conditions high quality produce only 
is demanded, and this is unobtainable from 
neglected and pest-ridden orchards and gardens. 
This was exemplified partly in an exhibit designed 
to stress the differences between the old-fashioned 
ill-kept orchard and the modern plantation run 
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on commercial and scientific lines, and partly in 
an exhibit of vegetables, salads and fruits grown 
in the intensively farmed area of Buckinghamshire. 

Finally must be mentioned the garden in front 
of the scientific building, which was laid out by 
the University Department of Horticulture to a 
design prepared by the Department of Landscape 
Architecture. A magnificent centre bed displayed 
the carpet bedding fashion of a century ago, whilst 
two flanking beds showed a modernistic treatment. 

The entire exhibition was a notable success, 
informative and stimulating in its portrayal of the 
interest of agricultural and horticultural research 
and of its value in practice, and not only colourful 
but also satisfyingly beautiful in the artistry of its 
design and production. The exhibit was worthy 
of the Royal Centenary Show and set a standard 
which it will not be easy to maintain. 


OBITUARIES 


Dr. W. M. Childs 
] R. W. M. CHILDS, principal of University College 
during 1903—1926 and first vice-chancellor of the 
University of Reading during 1926-1929, died at his 
residence, Grimsbury Bank, Hermitage, Berkshire, on 
June 21, aged seventy years. 

In the history of the modern English universities, 
no one has played a part corresponding at all closely 
to that of William Macbride Childs. With the 
exception of Reading, the universities which have 
arisen during the past fifty years have developed 
from earlier colleges, with an established tradition of 
teaching and research as the justification for their 
academic independence. But the whole history of 
the movement which created the University of 
Reading is comprised within a period of less than 
half a century. The institution to which Childs 
went as a lecturer in 1893 was little more than a 
centre at which work initiated by university extension 
classes could be carried to a further stage; it had 
scarcely the rudiments of an academic organization, 
and its financial resources were meagre and uncertain. 
It is the supreme distinction of Dr. Childs that he 
saw the possibilities latent in this small and anomalous 
institution, devoted his life to their realization, and 
impressed the stamp of his personality on the college 
and university which came into being through his 
efforts. 

Childs was enabled to succeed in what seemed at 
first a hopeless task by the intensity of his belief in his 
ideals, and by his power of imparting his own con- 
victions to others who could help him. He possessed 
the rare faculty of constructive imagination. To him, 
the ideal university was a community of teachers 
and students, informed by a life and spirit which 
transcended the achievements of individuals. From 





the pursuit of this ideal he never turned aside. But 
unlike many idealists, he had the habit of mind 
which finds pleasure in practical details, and his 
patience -could never be exhausted. He planned 
every stage in the long process through which the 
college at Reading came to university independence. 
The addition of one department after another to the 
nucleus of a college with which his work began, the 
creation of an academic organization, the establish- 
ment of halls of residence for students, were all, to 
him, matters of intense personal interest. For thirty 
years he concentrated the abilities of one who was 
by nature a man of affairs upon the details which 
gave form and substance to an ideal. 

In course of time, the influence of Childs’ personality 
and work spread beyond the circle of his imme- 
diate associates. It was his devotion to his chosen 
task, and the transparent sincerity of his conviction 
that the creation of a university in Reading was a 
work which any man might be proud to advance, 
which brought to the college the endowments essential 
to its growth. On the general history of the modern 
universities, his influence, though indirect, was real. 
The most original part of his work at Reading was 
the establishment of a system by which all students 
not drawn from the immediate neighbourhood live 
in halls of residence. To-day, the value of life in a 
collegiate environment for students of a modern 
university is recognized everywhere. But when 
Childs conceived the idea of basing the University 
of Reading upon a residential system, little had been 
done in this direction elsewhere, and the opening of 
Wantage Hall in 1908 was the first effective demon- 
stration of the fact that life under conditions similar 
to those which have prevailed for centuries at 
Oxford and Cambridge was possible for students of 
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a modern university. It was not until 1926 that 
Childs’ work was crowned by the grant of university 
independence to the college at Reading. But the 
opening of Wantage Hall, which symbolized his most 
significant contribution to the idea of a modern 
university, was probably the event in his career 
fromm which he derived the greatest pleasure, and it 
is the event which comes first to the memory of 
least, of his associates on the morrow of 
F. M. STENTON. 


some, at 
his death. 


Prof. A. E. Kennelly 


WE regret to report the death 
Prof. Arthur Edwin Kennelly, emeritus professor 
of electrical engineering both at Harvard University 
and at the Massachusetts Institute of Technology. 
He had laboured for many years enthusiastically 
and successfully to further the interests of humanity 
by lightening manual and mental drudgery and 
promoting international co-operation for the interests 
of all. His work led him to associate with experimental 
and theoretical physicists, with mathematicians, in- 
ventors and engineers. 

Kennelly was born at Bombay in India in June 
1861 of British parentage. He was educated at 
private schools in Scotland, France and Belgium, 
and for four years at University College School, 
London. His first post was that of assistant secretary 
of the Society of Telegraph Engineers of London 
(now the Institution of Electrical Engmeers). In 
1876 he was a telegraph operator in England with 
the Eastern Telegraph Co. and in 1878 he was an 
electrician in Malta. In 1881 he was chief electrician 
in a cable engineering ship. In 1887 he went to the 
United States and became the principal electrical 
assistant to Thomas A. Edison, which position he 
held until 1894. In 1893 he was in addition consult- 
ing electrician to the Edison General Electric Co. 
(now the General Electric Co. of New York). 

In 1902 Kennelly was appointed professor of 
electrical engineering at Harvard University and 
occupied that chair until his retirement as emeritus 
professor in 1930. During the years 1913-24 he was 
professor of electrical engineering at the Mas- 
sachusetts Institute of Technology, being appointed 
emeritus professor of that Institute also. 

From 1894 until 1902 he was in partnership with 
E. J. Houston, the firm acting as consulting engineers. 
He was president of several societies, including the 
American Institute of Electrical Engineers, and the 
Illuminating Engineering Society during the early 
years of that organization. He was also president 
of the Metric Association. 

In the international field, Kennelly’s services have 
been of the highest distinction. He was a United 
States delegate to the Electrical Congresses of 1900, 
of 1904, where he carried out the onerous duties of 
general secretary, and in 1932. He was also delegate 
to the International Radio Conferences in Paris in 
1921 and in Washington in 1927, where allocations of 
radio transmission frequencies were made to the 
nations of the world. He was a member of the 
International Committee of Weights and Measures 
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and attended the meeting at Sévres in 1933. During 
the year 1921-22 he represented seven co-operating 
American universities as first ‘exchange’ professor in 
engineering and applied science at several French 
universities. In 1931 he gave a series of lectures in 
Japan under the Iwadare Foundation. He has 
published many books and is the author of more than 
350 papers, many of which were presented before 
scientific organizations at home and abroad. He was 
unflagging in his attendance at committee meetings 
and was the chairman of the committee on electrical 
definitions which has done very useful work. 

In 1900, Kennelly was very interested in the 
progress made by Lodge, Fleming and Marconi in 
wireless transmission. When many mathematicians 
were proving that the transmission of wireless waves 
round the curvature of the earth was a physical 
impossibility, Marconi transmitted waves from 
Poldhu in Cornwall to Newfoundland. Kennelly, on 
March 15, 1902, was led to believe that the wireless 
waves were reflected by some kind of cloud pro- 
ducing a ‘mirror’ effect which bent the waves round 
the earth’s surface. Kennelly and Heaviside both 
thought of a reflecting layer of ionized gas which 
could reflect the rays. This layer has since been 
called the Kennelly-Heaviside layer. 

In 1924 Appleton demonstrated the real existence 
of a ‘mirror’ layer. The regular variation in reception, 
as the wave-length was changed, proved its existence, 
and later experiments proved that there was more 
than one reflecting layer in the atmosphere. 

One of the most useful mathematical methods 
popularized by Kennelly was the use of Argand’s 
method of using complex numbers to aid computers, 
thus saving much arithmetical labour. In April 1893 
in a paper published by the A.I.E.E. under the title 
“Impedance”’, he applied complex qualities to tech- 
nology and to the extension of Ohm’s law to alter- 
nating current theory. He calls the inductance 
multiplied by 2x times the frequency, the “inductance 
speed’. The impedance is therefore the geometrical 
or vector sum of the resistance and the inductance 
speed. We thus find what is often called the Ohm's 
law for alternating currents, which simplifies the 
everyday theory of the practical electrician. The 
impedance of inductive coils in series is readily deter- 
mined, and when two or more inductive coils are in 
parallel the component currents are easily found. 
This can be done both graphically and algebraically. 
In the latter case, the solutions are expressed in terms 
of hyperbolic functions, which in the absence of 
tables are sometimes very laborious to compute. He 
therefore edited charts and tables of hyperboli 
functions to several decimal places, for which there 
has been a great demand by practical electricians all 
over the world, as by the use of the tables and 
charts there is a great saving in the time taken by 
computers, and the accuracy required nowadays is 
much greater than that required thirty years ago. 
They are much used in long-distance telegraphy and 
telephony. 

Kennelly was very popular with his old students, 
who used to go from all parts of the world to stud) 
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I sent one of my students who was a graduate of 
London to do research under Kennelly. He often wrote 
saying how kind the professor was to him, having him 
to his house every week and going for a picnic into 
the country on holidays. Unfortunately, war broke 
out and he returned to join the army and paid the 
great sacrifice. I communicated the sad news to 
Prof. Kennelly and received a long letter back telling 
how popular the student was at Harvard, and how 
he took a leading part in all their sports and how 
they would ever remember him. They placed a 
memorial at Harvard. 

By all who knew him, Kennelly will be sadly 
missed, but it is pleasant to remember that to him 
it was given to have a long and useful life spent 


in the service of his fellow men. A. RUSSELL. 
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WE regret to announce the following deaths : 


Prof. J. Grinnell, professor of zoology and director 
of the Museum of Vertebrate Zoology in the Univer- 
sity of California, on May 29, aged sixty-two years. 

Mr. F. W. Jones, O.B.E., known for his -work on 
the chemistry of explosives, on June 24, aged 
seventy-two years. 

Dr. Witmer Stone, emeritus director of the 
Academy of Natural Sciences of Philadelphia, on 
May 23, aged seventy-two years. 

Prof. A. E. Wells, professor of metallurgy in 
Harvard University during 1926-31, on May 24, aged 
fifty-five years. 

Prof. J. E. Woodman, emeritus professor of geology, 
in New York University, on May 19, aged sixty-five 
years. 


NEWS AND VIEWS 


Prof. V. Gordon Childe 

Pror. V. GorpDoN CHILDE, whose election as an 
honorary member of the Prehistoric Society of 
Switzerland in recognition of his services to pre- 
historic archeology is announced, has been professor 
of prehistoric archeology in the University of Edin- 
burgh since 1927. This chair, which he is the first 
to hold, was founded in memory of the late Lord 
Abercromby, himself distinguished as a pioneer in 
study of the Bronze Age in Europe. Prof. Childe, 
who is an Australian by birth, has travelled exten- 
sively in Greece, the Balkans, central Europe, and 
the East. His early visits to eastern European 
sites strongly influenced the line of his develop- 
ment in archeological thought, leading him to 
appreciate, more fully, perhaps, than had been done 
by archeologists previously, the importance of the 
Danube Valley and adjacent regions as a key position 
in the study of European prehistory. During his 
tenure of the chair in Edinburgh, Prof. Childe has 
not only been active in promoting general interest in 
archeological studies in Scotland, but he has also 
taken a leading part in the organization of field 
research on Scottish sites. Of his own work in the 
field, the excavation of the stone age village settle- 
ment of Skara Brae in the Orkneys ranks as the most 
remarkable revelation of a complete prehistoric 
cultural unit which has yet been made in Northern 
His contributions to the literature of pre- 
historic archeology are all remarkable for their 
grasp of detail, combined with an unusual breadth 
of view in tracing the general trends of development, 
as well as for insight into the interplay of the under- 
lying forces, especially such as belong to the field of 
prehistoric economics. 


Europe. 


Newton’s Correspondence 

'ue Royal Society has formed a committee for 
the purpose of collecting and publishing the whole 
of the correspondence of Sir Isaac Newton. It is 


hoped that a substantial part of the work will be 
completed and that some of the volumes will be 
issued by the time of the celebration of the ter- 
centenary of Newton’s birth in 1942. The members 
of the committee are as follows : Sir Charles Sherring- 
ton (chairman), Prof. E. N. da C. Andrade, Prof. 
G. N. Clark, Sir William Dampier, Sir Arthur Edding- 
ton, Sir ‘Thomas Heath, Dr. H. Spencer Jones, 
the Librarian of Trinity College (Mr. Adams) and 
Prof. H. C. Plummer. The Council invited Prof. 
Plummer to be the editor of the correspondence and 
he has accepted this great responsibility. It is hoped 
to obtain the co-operation of all librarians in the 
various libraries of America and of Europe, and 
notifications of any original letters appertaining to 
Newton in their collections should be sent to the 
Assistant Secretary of the Royal Society, Burlington 
House, London, W.1. 


Malaya and India: Early Cultural Relations 


CONFIRMATION of a conclusion, which ran counter 
to generally accepted opinion, as to the archzological 
possibilities of Malaya in the study of early cultural 
development in south-eastern Asia, has been afforded 
by the results of a fourteen months’ archeological 
investigation undertaken by the Greater India 
Research Committee during 1937-38. Excavations 
were carried out in Kedah, Perak and Johore under 
the field direction of Dr. H. G. Quaritch Wales, by 
whom the results have been described recently 
(Illustrated London News, June 24), and with the 
financial assistance of the Governments of the States 
interested. The most extensive and important of the 
excavations were in Kedah, some thirty sites, ranging 
in date from the fourth to the thirteenth century of 
our era, being thoroughly examined. The earliest 
remains are scattered and do not suggest any very 
large settlement before the sixth century. The oldest 
site found was on an isolated hill on the Sala River, 
some twenty miles north of Kedah Peak. Here was 
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found the massive laterite basement of a stupa and 
a small stone inscribed with a Buddhist formula in a 
South Indian script, not later than the second half of 
the fourth century. Another stupa site to the south 
on the Bujang stream produced a sun-dried clay 
tablet, inscribed with three stanzas of a Mahayana 
text in Sanskrit, which previously was known only 
in Chinese. This antedates previous evidence from 
Sumatra of the introduction of Mahayana Buddhism 
into Indonesia by more than a hundred years. 


Excavation of mounds on the site of the ancient 
city of Lankasuka revealed remains of Shiva temples 
and established the Pallava affinities of the art of 
the colonists in the seventh and eighth centuries, 
while foundation deposits from temples excavated on 
Kedah peak consisted of caskets, which, though 
undoubtedly Indian in character, are of a type un- 
known in India and are explicable only by reference 
to Java. The ruined state of the temple buildings 
made it possible to excavate the foundations more 
thoroughly than is usually possible, with the result 
that much valuable information as to dating and 
cultural relations with southern India was obtained 
from this source. Especially noteworthy is evidence 
of a revival of Hinduism in the eleventh to fourteenth 
centuries. These results, as well as those of earlier 
expeditions of the Greater India Research Committee, 
for which Dr. Wales has been responsible, suggest 
that the criticisms directed against the projected ex- 
hibition of the art of Greater India (see NaTuRE, 
July 1, p. 20) are outweighed by the advantages 
which will accrue to Indian cultural studies from the 
enhanced knowledge and interest in the art and 
archzxology of Greater India which such an exhibition 
must This should result in stimulating 
further exploration and research. By tracing and 
exemplifying local developments of Buddhistic and 
Hindu art, the exhibition should in itself supply the 
unifying link, of which the absence has been imputed 
as one of the gravest defects of the proposal. 


arouse. 


Civil Defence 

THe second Bulletin of the Air Raid Defence 
League gives an outline of civil defence in which the 
general framework is reviewed as a whole, so that the 
various technical, social and economic problems fall 
into their proper prospective in the defence of the 
whole living organism of a nation in a war zone. 
After discussing the nature and object of air attack 
and the policies which might be used by the attacker, 
the Bulletin concludes that evacuation of the con- 
gested target areas is the most radical strategic move 
and is called for on a much wider scale than is at 
present announced by the Government. It is urged 
that all who can should be evacuated and only special 
classes should stay. Careful planning of evacuation 
and action before war is in being could vastly reduce 
the dislocation caused by evacuation. A priority 
scheme, however, is required as the basis of defence 
measures in which the proportionate risk has been 
roughly calculated on scientific principles. _Bomb- 
proof accessible shelter both for work and for rest is 
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advocated for those whose duty it will be to remain 
at work in the congested target areas and for the 
protection of those engaged in running vital services 
such as telephones or first aid. For less congested 
and vulnerable areas shallow shelters of the Anderson 
or other types or strengthened basements must be 
provided, and small communal shelters or strength- 
ened basements for large blocks of flats or offices 
are necessary. 


THE apathy of local authorities and the lack 
of staff for effective training are criticized as the 
chief hindrances to the effective utilization of volun. 
teers in national service. The Bulletin then urges 
the importance of policy being designed to make the 
economic system of Great Britain strategically less 
vulnerable. The Government should give a clear lead 
to industry to organize itself to meet war conditions 
and to undertake the preparation of suitable alterna- 
tive premises and services of supply and to provide 
pools of reserve plant. Similarly the maintenance of 
food supply is of paramount importance. Reserve 
stocks of food must be accumulated and protected. 
Facilities for handling and storing food and essential 
commodities at ports at present little used but likely 
to be important in time of war in view of their com- 
parative safety should be improved. Much of our 
present storage is in highly vulnerable positions ; 
so production of food should be greatly increased. 
Special stress is also laid upon the mobilization of 
science, the full resources of which are insufficiently 
utilized by the Government. Among subjects for 
urgent team research methods are food and storage, 
optical instruments, special drugs and shelter prob- 
lems. The importance of full publicity is emphasized 
and establishment of a Ministry of Information is 
recommended. 


Earthquakes in California 


On the morning of June 23, an earthquake of 
considerable intensity was felt along the whole of 
the coast of Southern California. It was particularly 
severe at Hollister and Salina, where it was said to 
be the worst since 1906, though no material damage 
was done. California is particularly prone to local 
earthquakes and tremors, and a glance at the 
geomorphic map prepared by the Earthquake 
Investigation Commission shows that considerable 
movement has taken place from time to time along 
the great fault systems which chiefly run parallel 
with the coast line. In this particular instance it is 
difficult to state exactly where the epicentre may 
have been, but it is possible that slipping may have 
taken place along the San Andreas Fault which runs 
practically along the whole length of the affected 
area and lies approximately midway between Hollister 
and Salina. A second shock was felt at Pasadena 
and San Diego in the early afternoon of the same 
day. This probably had its epicentre in the moun- 
tainous region of Nevada ; it was sufficiently intense 
to have caused considerable damage had it occurred 
in a densely populated region. California has several 
seismological observatories, so that thorough invest!- 
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gations will no doubt be made of these shocks. A 
descriptive catalogue of earthquakes of the Pacific 
coast of the United States from 1769 to 1928 was 
published in January 1939 by the Seismological 
Society of America. The recorded shocks for Cali- 
fornia occupy 231 pages whilst those for the remainder 
of the coast occupy 44 pages. 


Soviet Census 

More complete figures relating to the census of the 
Soviet population taken on January 17, 1939, have 
been issued by the State Planning Commission of the 
U.S.S.R. The figures cover the entire population of 
the Union with the exception of the far north, where 
the census will be taken in the latter half of this year. 
The figures issued reveal that on January 17 last, the 
population of the Soviet Union numbered 170,467,186, 
including 81,664,981 males and 88,802,205 females. 
As compared with the census of 1926, the Soviet 
population has increased by 23,439,271 or by 15-9 per 
cent, the urban population being 55,909,908 or 
32-8 per eent of the total, as against 26,314,114 in 
1926, or 17-9 per cent of the total. Owing to a typo- 
graphical error in the note which appeared in NATURE 
of June 3 (p. 936), relating to preliminary figures of 
the Soviet census, it was stated that the entire 
population had more than doubled. This should have 
read “the urban population has more than doubled’’. 
The average annual increase of population in the 
U.S.S.R. during the period 1926-39 was 1-23 per cent. 
The increase in the birth-rate is illustrated by figures 
relating to some of the big towns of the Union. In 
1938 the average number of births per thousand of 
population in Moscow was 28°5, Leningrad 27-4, 
Kiev 27-4, Kharkov 27-7, Baku 33-9. There are 
174 towns in the U.S.S.R. with populations of more 
than 50,000; 82 have populations of more than 
100,000 and eleven have populations of more than 
half a million. The population of Moscow has in- 
creased from 2,029,425 in 1926 to 4,137,018 in 1939, 
or by 103-9 per cent, and that of Leningrad from 
1,690,065 in 1926 to 3,191,304 in 1939, or by 88-8 per 
cent. Four towns are included in the 1939 census 
which did not figure on the geographical maps in 
1926, namely, Karaganda which now has a population 
of 165,937, Magnitogorsk with a population of 145,870, 
Stalinogorsk with a population of 76,207, and 
Komsomolsk-on-Amur with a population of 70,746. 
During the period 1926-39, 1,536 new urban centres, 
213 of which have been constituted as towns, have 
sprung up on the territory of the Soviet 
Union. 


Pulkovo Observatory 


[HE chief observatory in the U.S.S.R., situated at 
Pulkovo, a few miles outside Leningrad, celebrates 
the hundredth anniversary of its foundation this 
year. To-day a number of buildings devoted to 
astronomy and related sciences surround the original 
central edifice, with its circular hall through the 

iddle of which runs the Pulkovo meridian. This 
all is now used as the observatory’s museum, and 
contains some extremely interesting exhibits, 
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including a working model of the solar system, made 
by an unknown craftsman 150 years ago. Not only 
do the earth and planets revolve around the sun in 
this model, but also the glass shade which covers it is 
utilized for representation of the stars and con- 
stellations. The library, situated in a gallery around 
the main dome, contains some very valuable unique 
works, including Kepler manuscripts. The Pulkovo 
Fundamental Catalogues of Stars are widely known 
for the accuracy of the observations entered in 
them. Needless to say, the observatory is also rich 
in astronomical photographs and similar research 
materials. At the time of its foundation the re- 
fractor installed in the observatory, one with a lens 
of fifteen inches diameter, was the largest in the 
world. It was added to in 1885 by the installation 
of another refractor with a thirty-inch lens. 


Positive Eugenic Policy 

In his Galton Lecture, Dr. C. G. Darwin discussed 
a positive eugenic policy (Hugenical News, 31, No. 1). 
He pointed out that a eugenic policy could only 
exist under conditions of civilization. In centuries 
up to the nineteenth, populations were stationary 
or increased but slowly. Then wages began to rise 
or the price of wheat went down, and with it the 
mortality rates in infancy and adulthood. It was no 
longer essential to have a certain level of intelligence 
in order to stay alive. Natural selection ceases to 
operate in civilization, and the things on which 
surpluses shall be spent are determined by advertise- 
ments. The relative absence of natural selection 
inevitably leads to degeneration unless eugenic 
selection can take its place. As regards negative 
eugenics, the propagation of mental weakness is 
much more serious than the transmission of a bodily 
weakness with a high intellect. As regards positive 
eugenics, we need not wait for full knowledge of the 
human genetic constitution, to construct human 
beings as an engineer constructs a bridge. Quite 
enough is already known with reasonable probability 
for immediate eugenic action. Bohr’s principle of 
complementarity, implying a mutual effect of subject 
and object, comes in here. The need is urgent for a 
simple national eugenic policy which will induce the 
better endowed to have larger families, and history 
will not spare us if we do not set to work at once to 
carry it out. 


Forestry at Oxford 

A STATUTE amending the regulations for the 
School of Forestry at Oxford has recently been 
approved and comes immediately into force. Hitherto 
the normal avenue to the final examination has been 
a special preliminary examination of a comparatively 
simple nature that could be taken by the student, if 
he wished, before he came into residence. Now the 
prior qualifications required of candidates for the 
final examination are so much higher that the School 
becomes, in part at least, a post-graduate one. 
Candidates are now required to have obtained 
honours in the new Science Moderations examination 
or in some final school or to be graduates of another 
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university and they must have passed approved 
examinations in botany, geology, physics and 
chemistry if these have not been taken in the degree 
The reason for this change, and the con- 
current change in the curriculum of the School, is 
found in the requirements of the forest services and 
the development of forestry in the Empire. It has 
been decided also that after August of this year the 
Imperial Forestry Institute, established in 1924 and 
controlled by a director other than the professor of 
forestry since 1936, is to be joined to the professor’s 
department as a _ self-contained unit under the 
immediate charge of the professor. Between 1920 
and 1938, 324 men have been trained in the School 
of Forestry, 258 of whom heve passed into the 
various forest services. During the fifteen years of 
the independent existence of the Institute, there 
have been 350 students in attendance. 


courses. 


International Bibliography of Agricultural Economics 


Tae International Institute of Agriculture at 
Rome has just issued the first number of a new 
quarterly publication—the International Bibliography 
of Agricultural Economics—compiled under the 
direction of the librarian, Dr. 8S. von 
Frauendorfer. The need for a bibliography of this 
nature was realized in 1932, and since 1933 twelve 
publications on these lines have appeared in the 
journal Berichte iiber Landwirtschaft (Parey, Berlin). 
The thirteenth issue, giving the literature up to June 
1, 1938, will be found in the Berichte as usual, 
but subsequent publications are given in the new 
The International Bibliography of Agricul- 
tural Economics covers the economic and social aspects 
of agriculture, such as agricultural economics, agri- 
cultural policy, settlement, credit, co-operation, in- 
surance, marketing, prices, statistics, farm organiza- 
tion and management, valuation, labour, accounting, 
rural sociology, agricultural history and geography, 
legislation and education and all other agricultural 
problems, in so far as they are considered from the 
economic and social point of view. Only publications 
of purely technical character are excluded. Titles of 
all publications, whether books, bulletins, pamphlets 
or articles in periodicals, are indicated, including all 
bibliographical details required for proper identifica- 
tion. All languages receive equal treatment, and titles 
in the less known languages are provided with a 
translation. The bibliography, which is the only one 
covering systematically the world literature on 
agricultural economics, is carefully classified by 
An author index will be supplied at the 
end of each volume. The annual subscription, postage 
included, is 6s. 6d. 


technical 


volume. 


subjects. 


Seale-Hayne Agricultural College 

THE criticism is frequently made that the investiga- 
tions of colleges and research institutes are not 
reported to the farmer in a form that can be easily 
understood. To meet this need, and at the same time 
to make the work of the College more widely known, 
Seale-Hayne Agricultural College, Newton Abbot, 
Devon, is issuing an annual in which it is hoped to 
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deal with a wide variety of subjects in a manner likely 
to prove of real value to the practical man. The first 
number has just been published. It contains articles 
on the chemical composition of broccoli, potato cel- 
worm, varieties of winter oat, and on the animal 
husbandry side, efficiency factors in the production 
of bacon pigs, milk production costs and the building 
up of a tuberculosis-free dairy herd. A list of investiga- 
tions in progress at the College and of pamphlets 
already published is appended. Though of particular 
value to farmers and growers in the south-west of 
England, the volume will no doubt be also of interest 
to agriculturists in other districts. 


The John Innes Horticultural Institution 


Tue John Innes Horticultural Institution is unique 
in Great Britain in combining research in genetics, 
cytology and biochemistry with pomology and horti- 
culture. The twenty-ninth annual report contains 
the results of the investigations during the year 
1937-38. Two interesting discoveries in cytology were 
that the chiasmata in the megasporocytes were less 
randomly distributed than in the microsporocytes of 
Lilium testacum and that the centromere could divide 
sometimes transversely as well as longitudinally. 
The genetical analysis of Tropaeolum, Streptocarpus, 
Verbena, Zea, Lotus and Primula sinensis is pro- 
ceeding. There are two linkage groups of most of 
the identified colour genes in Streptocarpus; both 
groups exhibit tight linkage between the genes. 16 
genes of Verbena may be assorted into five linkage 
groups. The investigation of Rubus species has shown 
that different varieties, usually polyploid, may be 
(1) sexual, (2) apomictic, or (3) partly sexual and 
partly apomictic in reproduction. Even the apomictic 
varieties can segregate, thus indicating that the first 
division of meiosis occurs in these forms. The Bio- 
chemistry Department has been investigating several 
interesting new plant pigments such as dunnione in 
Streptocarpus Dunnii and anthocyanins from ferns 
and unusual sap-soluble substances in Celosia. The 
training of gardeners and the investigation of suitable 
soil composts again met with success and good use 
was made of the provision of research facilities for 
visitors. 


Bibliography of Seismology 

WE have recently received vol. 12, No. 19 (July, 
August and September 1938) of the Bibliography of 
Seismology, published by the Dominion Observatory 
at Ottawa. This time 117 works are listed and there 
are twenty-six collaborators representing 12 countries. 
It contains references among many notable works to 
Dr. C. Davison’s “Studies on the Periodicity of 
Earthquakes” and works by Gutenberg and Richter, 
Lynch, and Bullen all bearing on the problem of the 
earth’s central core. Particularly interesting is the 
notice of the article on Frank Lloyd Wright from 
Readers Digest, directing attention to the importance 
of the design of buildings in earthquake-troubled 
countries. Wright designed the Imperial Hotel in 


Tokyo to withstand earthquake shocks, and it has 
done so. 
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A World Bibliography of Bibliographies 

Tue need for the making of bibliographies arises 
from the multiplicity of books, the excessive pro- 
duction of which was a matter for complaint before 
the invention of printing. Bibliographies, or lists 
of books, existed before the Christian epoch. Not 
long after the introduction of printing, the recording 
of all books made became impossible and the difficulty 
became one of keeping track of bibliographies. 
Eventually the ever increasing number of biblio- 
graphies of bibliographies has justified the publication 
of Mr. Josephson’s bibliography of bibliographies of 
bibliographies. To-day the aggregate of existing 
bibliographies is countless. Thanks to the work of 
the International Federation for Documentation, an 
increasing number are produced according to a 
standard system. Such bibliographies can be amal- 
gamated into a single index, where all references to 
a particular topic, collected from a variety of sources 
in different languages, can be found immediately in 
one place. The great mass, however, are arranged 
according to a variety of systems, mostly alphabetical, 
which make amalgamation impossible. The adoption 
of individual systems gives rise to the need for a 
work by which to ascertain what bibliographies have 
been compiled on a given subject, and Mr. T. 
Besterman is attempting to meet the need by a 
“World Bibliography of Bibliographies”’ to contain 
about 24,000 entries of separately published biblio- 
graphies of all countries on all subjects. In addition 
to printed books, it will cover every sort of written 
matter as well as the subject classes of Patent Office 
\bridgements from 1617 until 1930. It is promised 
in two volumes, the first on October 1, 1939 and the 
second early in 1940. Orders should be sent to Mr. 
T. Besterman, 98 Heath Street, London, N.W.3. 


International Federation for Documentation 


Tue fifteenth International Conference of the 
International Federation for Documentation, which 
is being organized by-the Swiss Association for 
Documentation, will be held at Zurich under the 
presidency of Dr. Philipp Etter, president of the 
Swiss Republic, during August 10-13. The Inter- 
national Federation for Documentation, the seat of 
which is at The Hague, was founded for the purpose 
of studying all particulars concerning the publication 
of new information and of developing means whereby 
it may be made available as required. At the World 
Congress on International Bibliography two years ago 
at Paris, the Federation was adopted unanimously 
by delegates of more than forty Governments as the 
international authority in such matters. One of the 
main objects of the Federation is the great work 
of promoting the subject-indexing of information, 
since information that has not been catalogued by 
subject cannot be found unaided except by accident, 
by the individual research worker. It can be made 
available only by systematic and comprehensive 
indexing. Consequently the Federation endeavours 
to bring together in direct collaboration all bodies 
ind individuals interested in the mobilization of 
knowledge. 
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Amonc the methods adopted by the Federation is 
the promotion of international conferences. Full con- 
ferences are held biennially in different countries : 
that held last year at Oxford under the patronage of 
the British Government and the presidency of Sir 
William Bragg will be remembered by many. In alter- 
nate years smaller conferences, restricted to selected 
topics, are held. The subjects for discussion at the 
Zurich Conference comprise : (1) the division of work 
between librarians and documentalists, (2) documenta- 
tion in connexion with administration, (3) documenta- 
tion in industry and (4) photographic reproduction 
methods for documentation purposes. The Conference 
includes visits and excursions to works and places 
of interest in the neighbourhood. Everyone concerned 
with the increase or organization of knowledge should 
make a point of attending. Special travelling facilities 
are afforded in connexion with the Swiss National 
Exhibition. The membership fee is 20 Swiss francs 
and the papers will be printed in advance and sold 
at the price of 10 Swiss francs. The address of the 
secretary is Herr E. Mathys, Chemins de Fer, Bern, 
Switzerland. 


Zoology in China 

Ir is gratifying to note that the Bulletin of the Fan 
Memorial Institute of Biology of Peiping (Pekin), now 
in its eighth volume, has been able to continue 
publication notwithstanding the disturbed condition 
of internal affairs prevailing in China. The last 
issue to hand of the Zoological Series (No. 3, July— 
August 1938) contains eight articles, all of which 
are written by Chinese zoologists. The most extensive 
are S. C. Yu’s studies on Chinese Crustacea of the 
group Caridina and those by Messrs. Hsu and Chow 
on helminths of the human intestine. The articles 
are all written in English and have Chinese summaries. 


Royal Commission Science Research Scholarships 


Tue Science Scholarships Committee of the Royal 
Commission for the Exhibition of 1851 announces the 
following appointments for 1939. Senior Student- 
ships: On the recommendation of the University of 
Cambridge: Mr. 8. Devons, for research in nuclear 
physics at the University of Cambridge; Dr. E. F. 
Gale, for research in biochemistry at the University 
of Cambridge; Mr. F. Hoyle, for research in 
theoretical physics at the University of Cambridge ; 
Cr. W. J. C. Orr, for research in physical chemistry 
at the University of Cambridge. On the reeommenda- 
tion of the University of Oxford: Dr. F. C. Frank, 
for research in physical chemistry at the University 
of Cambridge. Overseas Scholarships : On the recom- 
mendation of McGill University, Montreal : Dr. H. B. 
Newcombe, for research in genetics and cytology at 
the John Innes Horticultural Institution, Merton, and 
the California Institute of Technology, Pasadena ; 
Dr. R. L. McIntosh, for research in physical chemistry 
at the University of Cambridge. On the recommenda- 
tion of the University of Toronto: Dr. H. E. Johns, 
for research in physics at the University of Cambridge. 
On the recommendation of the University of Sydney : 
Miss R. H. Harradence, for research in organic 
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chemistry at the University of Oxford; J. W. Corn- 
forth, for research in organic chemistry at the Uni- 
versity of Oxford. On the recommendation of the 
University of New Zealand: A. J. C. Nicholson, 
for research in physical chemistry at the University 
of Cambridge. On the recommendation of the Uni- 
versity of Cape Town: C. B. Coetzee, for research 
in geology at the University of Cambridge. On the 
recommendation of the University of Dublin: B. P. 
Beirne, for research in entomology at the British 
Museum (Natural History), London. On the recom- 
mendation of Benares Hindu University: Dr. P. B. 
Mathur, for research in plant physiology at the 
University of Cambridge. 


Announcements 


Pror. L. J. Henperson, Lawrence professor of 
chemistry at Harvard University, who is distinguished 
for his investigations on the physico-chemical struc- 
ture and organization of the body, has been invited by 
the Royal Society to deliver the next Pilgrim Trust 
Lecture which is to be given in London. Prof. Hender- 
son has accepted the invitation. In referring to 
the Pilgrim Trust Lectures in Nature of July 1, 
p. 15, it was incorrectly stated that the selection of 
Sir William Bragg to deliver the second lecture of 
the series had been in the hands of the Royal Society ; 
the Royal Society invites American men of science 
to lecture in England under the scheme, while the 
National Academy of Sciences invites a representative 
of science in Great Britain to lecture in the United 
States. 


At a meeting held in Paris on June 30, the president 
of the des Ingénieurs Civils de France, 
M. Raymond Berr, presented the Gold Medal of the 
Société (Prix Annuel) to Mr. W. T. Halcrow, for his 
paper entitled ““Tapping a Lake at 32 metres below 
the Surface” read before the Société in Paris on May 
27, 1938. This is the first occasion on which the 
premier prize medal of the Société has been presented 
to a British subject since its award was instituted in 
1861. Mr. Halerow, who is the president of the 
British Section of the Société des Ingénieurs Civils, 
described in his paper the Ben Nevis tunnel through 
which water from Loch Treig is delivered to the 
British Aluminium Company’s power station at Fort 
William. 


Société 


Tue following have been elected honorary members 
of the Royal Society of Edinburgh: Harvey 
(Williams) Cushing, emeritus professor of neurology, 
Yale School of Medicine, Newhaven, Conn.; Otto 
Loewi, lately professor of pharmacology, Univer- 
sity of Graz; Bernard Lyot, of the Observatory, 
Meudon. 


Tue following have been elected to the Physical 
Mathematical Class of the Prussian Academy of 
Sciences: Prof. A. Butenandt, director of the 
Kaiser-Wilhelm Institut fiir Biochemie in Berlin ; 
Prof. K. Meyer, director of the Institut fiir Ackerbau 
und Landbaupolitik, Berlin; Prof. A. Ludin, pro- 
fessor of hydraulic and agricultural hydraulic en- 
gineering, Berlin; Dr. F. Seewald, director of the 
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Deutsche Versuchsanstalt fiir Luftfahrt, in Berlin, 
and Prof. J. Bartels, professor of geophysics, 
Berlin. 


DaMe HELEN GWYNNE-VAUGHAN, professor of 
botany in Birkbeck College, London, has been 
appointed director of the Auxiliary Territorial Ser- 
vice, Army Branch, with rank of Chief Controller, as 
from July 3. 


Tue Council of the Institution of Civil Engineers 
has approved of the formation of a Railway Engineer- 
ing Section which will include within its scope al! 
matters appertaining to the study of railway engineer- 
ing relating to planning, construction, maintenance 
and research, and including structures, rolling-stock 
and equipment, the matters akin thereto. 


Txe Council of the Royal Meteorological Society 
has awarded the Howard Prize (an aneroid barometer), 
given annually for the best essay on a selected 
meteorological subject, to Cadet V. A. McMillan, of 
H.M.S. Conway School Ship. Cadet C. D. Thorpe. 
also of H.M.S. Conway, was placed second in the 
competition. The subject of the essays was “The 
Barometer and its Use in Meteorology” 


Tue International Society for the Investigation of 
Biorhythms will hold its second conference at 
Utrecht, Holland, on August 25-26, under the 
presidency of Dr. E. Forsgren. Dr. H. Holmgren, 
of the Karolinske Institutet, Stockholm, is _ the 
secretary. Further information can be obtained 
from Dr. Frits Gerritzen, Lunteren, Holland. 


TxeE eleventh Congress of the International Union 
against Tuberculosis will be held in Berlin on Sep- 
tember 16-20 under the presidency of Dr. Otto 
Walter. The main subjects for discussion will be : 
the problem of the virulence of the tubercle bacillus ; 
the value of systematic examinations for the detec- 
tion of tuberculosis in subjects more than fifteen years 
of age; and the rehabilitation of the tuberculous. 
Further information can be obtained from the 
National Association for the Prevention of Tuber- 
culosis, Tavistock House North, Tavistock Square, 
W.C.1. 


A JOINT meeting of the Royal Meteorological 
Society and the American Meteorological Society will 
be held in Toronto on the occasion of the meeting of 
the International Union of Geodesy and Geophysics 
in Washington early in September. The joint meeting 
will be held during August 28-29, and is being 
organized by Mr. J. Patterson, controller of the 
Canadian Meteorological Service. Seminars on 
radiation and on extra-tropical cyclones will be held 
It is also hoped that a Canadian branch of the royal! 
Meteorological Society may be inaugurated at this 
meeting. Further information can be obtained from 
Mr. J. Patterson, Meteorological Office, 315 Bloor 
Street West, Toronto, Ontario, or from the Assistant 


Secretary of the Royal Meteorological Society. 
49 Cromwell Road, South Kensington, London, 
S.W.7. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 


intended for this or any other part of NATURE. 


No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 79. 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


The Glutamic Acid of Tumour Proteins 


[In a recent paper, Kégl and Erxleben' record 
some interesting observations which suggest that the 
proteins of malignant tissues are partially ‘racemized’. 
From several normal tissues they were able to isolate, 
after short acid hydrolysis, relatively good yields of 
the usual (+) glutamic acid, showing, in 9 per cent 
hydrochloric acid, the normal rotation of [«]p +31-6°, 
whereas the products isolated from an ovarian tumour, 
an ovarian carcinoma and from two different mam- 
mary carcinomas showed rotations of [a]p + 21-8°, 
+ 4-6°, + 11-6° and + 16-1°, suggesting that they 
contained 15-6, 42-7, 31-7 and 24-6 per cent re- 
spectively of d(—) glutamic acid. The importance of 
these findings needs no emphasis, and confirmation 
in other laboratories is clearly desirable. 

During the past two years, an extensive research 
has been in progress at the Imperial College on the 
dicarboxylic acid content of various standard pro- 
teins. This has given the workers here considerable 
experience in the rapid isolation of glutamic acid 
hydrochloride from protein hydrolysates, and oppor- 
tunity has accordingly been taken of investigating 
some tumour proteins. The method of analysis 
employed in these particular cases was essentially 
that of Foreman’, modified so that the precipitation 
of the insoluble calcium salts (from an aqueous volume 
corresponding to 1 gm. total nitrogen per 60 ml.) with 
9 volumes of (95 per cent) ethyl alcohol, was repeated 
a second time under the same conditions. Provided 
that the protein had been hydrolysed for twenty 
hours with 20 per cent hydrochloric acid, previous 
experience had shown that the fraction recovered 
from the insoluble calcium salts prepared in this way 
had all its nitrogen in the amino form and consisted 
essentially of dicarboxylic acids. Furthermore, on 
acidifying the solution with hydrochloric acid and 
concentrating in vacuo, the major part of the glutamic 
acid separated at once as its hydrochloride (cf. 
Sharp). Since in the case of the tumour proteins the 
object was to prepare this hydrochloride in reasonable 
amount for further characterization, no attempt has 
yet been made to increase the yield by appropriate 
treatment of the mother liquors. Brief details of 
four analyses are as follows. 

|) Crocker Sarcoma 180. 206 gm. of Crocker 
sarcomata, from 46 mice, were minced and treated 
twice with 824 ml. of acetone. The insoluble matter, 
after drying at 110°, weighed 30 gm. 24-5 gm. of 
this material were hydrolysed for seven hours with 
130 ml. of concentrated hydrochloric acid. The 
dicarboxylic acid fraction contained only 90-8 per 
cent of its nitrogen in the amino form, and on con- 
centration in the presence of excess hydrochloric acid 
2-43 gm. of material separated. On recrystallization 
from concentrated hydrochloric acid (charcoal) this 
gave 1-83 gm. of glutamic acid hydrochloride (found : 





N = 7-61 per cent ; 
+ 31-4°). 

(2) Carcinoma of Bronchus. (a) A solid trabecular 
polygonal-celled carcinoma of right bronchus from a 
man (A.T., aged 59 years). There were metastases 
in the left lung, spleen, adventitia of aorta and brain. 
Tumour tissue (600 gm.) from the primary tumour 
was finely minced and extracted with six volumes of 
0-6 per cent sodium chloride, the mixture being 
shaken at a temperature not exceeding 5° for 
twenty-four hours. The extract, separated by 
centrifuging and filtering, was treated with four 
volumes of alcohol and the precipitate separated, 
washed and dried at 110° to give 26 gm. of dry 
material. 14-4 gm. of this were hydrolysed for twenty 
hours with 20 per cent hydrochloric acid (10 volumes). 
The dicarboxylic acid fraction, all the nitrogen of 
which was in the amino form, gave 1-57 gm of 
insoluble hydrochlorides. On recrystallization 1-2 gm. 
of glutamic acid hydrochloride were obtained (found : 
N = 7-64-per cent; [a]p, in 9 per cent HCl = 
+ 31-7°). 

(6) The material insoluble in the 0-6 per cent 
sodium chloride solution was treated with 80 per cent 
alcohol and dried at 110°, giving 73 gm. of dry material. 
48 gm. of this were hydrolysed with 20 per cent 
hydrochloric acid for twenty-four hours. The insoluble 
hydrochlorides from the dicarboxylic acid fraction 
gave, on recrystallization from concentrated hydro- 
chloric acid (charcoal), 3-21 gm. of glutamic acid 
hydrochloride (found: N = 7-65 per cent; [a]p, in 
9 per cent HCl = + 31-5°). 

(3) Eatension in Neck from Carcinoma of Bronchiole. 
An oat-cell carcinoma arising from a bronchiole in 
the apex of the left lung of a man (N.H., aged 56 years) 
had extended along the lymphatics into the neck and 
had invaded the jugular vein, brachial plexus, cervical 
sympathetic and vertebral bodies. Material (260 gm.) 
from the growth in the neck was minced and ex- 
tracted with 0-6 per cent sodium chloride. The 
extract, on precipitation with alcohol and drying as 
in 2(a), gave 9-1 gm. of dry protein, while the insoluble 
residue, treated as in 2(b), gave 16 gm. of dry 
material. The two products were mixed and 17-6 gm. 
were hydrolysed with concentrated hydrochloric acid 
for seven hours. The insoluble hydrochlorides 
(1-525 gm.), on recrystallization from 20 per cent 
hydrochloric acid, gave 1-2 gm. of glutamic acid 
hydrochloride (found: N = 7-64 per cent; [a]p, in 
9 per cent HC] = + 31-2°). 

These preliminary results are not in agreement with 
those of Kégl and Erxleben, and show the need for 
a more extended investigation. Of course, no claim 


[a]p, in 9 per cent HCl = 


is made that the material which was used in these 
analyses was composed wholly of cancer cells ; thus 
tumour (3) above contained a large proportion of 
fibrous tissue. 


The difficulty of obtaining large 
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quantities of malignant cells free from other materials 
is familiar to all engaged in cancer research. But 
there is no doubt that all three tumours contained 
enough cancer tissue to show the character in question, 
if this were present. 

We are indebted to Dr. W. G. Barnard, pathologist 
in charge of the Central Histological Laboratory of 
the London County Council, and to Dr. L. M. Hawks- 
ley, pathologist of the Royal Cancer Hospital, for 
supplying and identifying the human malignant 
tissues used. 

A. C. CHIBNALL. 

M. W. Rees. 

Imperial College, G. R. TRIstRAM. 

London, 8.W.7. E. F. WriaMs. 
Research Institute, E. BoyLanp. 
Royal Cancer Hospital (Free), 

London, 8.W.3. 
June 13. 

' Kégl and Erxleben, Z. physiol. Chem. 


* Foreman, Biochem. J., 8, 463 (1914). 
* Sharp, Biochem. J., 33, 679 (1939). 


, 258, 57 (1939). 


Interaction between the Phosphatides of the Plasma 
and the Corpuscles 


PiasMA and corpuscles both contain appreciable 
amounts of phosphatides, that is, about 80 mgm. per 
100 c.c. of plasma and 200 mgm. per 100 c.c. cor- 
puscles. To determine if any exchange takes place 
between the phosphatides of the plasma and those 
of the corpuscles we carried out the following experi- 
ment. 

Labelled sodium phosphate was administered to 
rabbits and hens. Labelled phosphatides, formed in 
the liver and to a minor extent in other organs, 
penetrate partly in the course of the following 24 
hours into the plasma. The plasma thus obtained, 
containing labelled phosphatides, was shaken at 37° 
under the usual conditions with corpuscles from an- 
other rabbit. They were then separated by centri- 
fuging, the corpuscles washed with non-active plasma, 
and the specific activity (activity per mgm. phos- 
phorus) of the phosphatides extracted from both the 
corpuscles and the plasma was determined. The 
results are seen in Table 1, while results obtained in 
experiments in vivo are recorded in Table 2. The 
results show that, while some of the corpuscle phos- 
phatides are replaced at a remarkable rate by plasma 
phosphatides, the greater part of the phosphatide 
molecules present in the corpuscles do not exchange 
with those of the plasma. Even after the lapse 
of a week, as experiments carried out on human 


TABLE 1. 


Extent of equipartition of labelled phosphatides 
originally present in the plasma between the 
phosphatides of the corpuscles and the plasma 
in experiments in vitro. 
(Plasma containing labelled phosphatides shaken 
with corpuscles of another rabbit.) 


Extent of 
equipartition 
(percentage) 


Time 


Animal in hours 





be 3-6 
15 3-6 
Rabbit 3-0 4-0 
4-5 5-0 
1-5 15 
2-0 2-0 

(30 1°5 | 
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TABLE 2. 


Extent of equipastition of labelled phatides 

originally present in tween the 

phosphatides of the corpuscles and of the plasma 
of rabbits in experiments in vivo. 








} 
Time Bxtent of | 
in h eq n 
n hours (percentage) 
24 16 | 
24 18 
24 17 
25 16 
42 | 34 | 





subjects show, more than one half of the corpuscle 
phosphatides remains unchanged’. In considering this 
result we must take into account that in the course 
of a week an appreciable number of corpuscles will 
have been replaced by new ones which necessarily 
contain labelled phosphatides, since they are formed 
in an organism containing such molecules. A possible 
explanation of the results obtained is that the phos- 
phatide molecules present in the outer part of the cell 
membrane are readily exchangeable with the im- 
pinging molecules present in the plasma, while the 
constituents of deeper layers of the corpuscle mem- 
brane are not accessible. Most of the phosphatides 
present in the corpuscles are located in the mem- 
brane. 

In previous work*, we have shown that almost all 
the acid soluble phosphorus compounds present in the 
corpuscles are resynthesized at a very appreciable 
rate, and that the corpuscles at the end of their life- 
time do not contain any significant amount of those 
molecules of acid-soluble phosphorus compounds which 
were present in the corpuscles at the time of their 
formation. The phosphatide molecules present in the 
corpuscles show a very different behaviour; they 
are not resynthesized inside the corpuscles to an 
appreciable extent (we find in experiments in vitro 
that in the course of 3} hours 1 per cent of the 
phosphatides present in the corpuscles got labelled) ; 
however, a part of them exchanges with phosphatide 
molecules present in the plasma. The majority of 
the phosphatide molecules present in the corpuscles 
remains, however, unchanged during the lifetime of 
the latter. 

The above considerations apply to the average 
phosphatide molecules. We are engaged in the study 
of the behaviour of different types of -phosphatides. 

L. Hany. 
G. HEvEsy. 
Institute of Theoretical Physics, 
University, Copenhagen. 
May ll. 
* Hevesy, G., and Aten, A. H. W., Kgl. Dansk. Vid. Selsk. Medd., 
14, 5 (1939). 


* Aten, A. H. W., and Hevesy, G., NaTURE, 142, 871 (1938) ; compar 
also footnote 1. 





Activity of 8-Alanine in Stimulating Growth of Young 
Rats on a Diet Deficient in ‘Filtrate Factor’ 


WE have for some time been engaged in a study of 
the ‘filtrate factor’' using young rats as test animals 
and following the technique described by Edgar, E!- 
Sadr and Macrea*. The first attempts to purify the 
material gave evidence that at least two unknown 
active principles are present in crude preparations of 
filtrate factor from liver. When the acidified aqueous 
extract containing the filtrate factor was extracted 
with ether, a separation was observed. The materia! 
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from the ether extract gave a definite growth response, 
which, however, was less pronounced than that 
obtained with the whole crude filtrate factor, even if 
large doses were administered. On the other hand, 
the material from the aqueous layer after complete 
extraction with ether also produced a definite increase 
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| of growth. The combination of both parts gave a 


greater effect, similar to that obtained with the 
riginal material. 

(he following average increases in weight were 
observed during the test period of 14 days (average 
of eight rats in each group). The amounts of supple- 
ments correspond to 15 gm. of fresh beef liver. 
Larger doses had no greater effect. 


Negative controls es ot A 
Concentrate of crude filtrate factor ape 

Purified ether extract ee ee 
Portion not extractable pe ee co BB 


= 
He HEHE 
Saon 
BBEE 


The component extractable by ether from liver 
extracts was either absent from yeast extracts or 
only present in relatively small amounts. 

Various known pure compounds were checked for 
their capacity to replace the ether-soluble portion of 
the filtrate factor. With §-alanine, positive results 
were obtained at a level of 0-1 mgm. per day per rat. 
The results with smaller doses are not yet available. 
The average increases in weight during the test 
period of 14 days are given below : 


Negative controls ee ae - -- 12 + 4 gm. 
mgm. 8-alanine os on -. 185 + 5 
2 mgm. §-alanine on se ae .- 21-5 + 6 
1 mgm. #-alanine - as on - 1728 
We have found that rats which have been fed on a 


diet free from the ‘eluate’ and ‘filtrate factors’ until 
their weight remains stationary, do not give a 
definite reaction to the addition of 8-alanine or acid 
ether extract of liver, although they show a con- 
siderable increase in weight when crude filtrate factor 
is added to their diet. 

While these experiments were being carried out, 
two remarkable notes appeared dealing with related 
subjects. T. H. Jukes* stated that the “chick- 
antidermatitis factor’’* is probably identical with 
pantotheni- cid’. This was confirmed by Elvehjem 
et al.*, who furthermore give proof that pantothenic 
acid is a derivative of 8-alanine containing a hydroxy 
acid linked to the amino-group. They were able to 
hydrolyse pantothenic acid into its two components, 
which were entirely inactive when tested on chicks, 
but could be linked together again by chemical means 
to yield a material which again showed the original 
activity. 

The part of the filtrate factor from liver, which is 
extractable with ether and which stimulates the 
growth of young rats, contains no free B-alanine. It 
8 quite likely that it is identical with the chick- 
antidermatitis factor or pantothenic acid. This 
hypothesis has already been suggested by several 
investigators, but we could not find any definite proof 
of it in the literature. The supposition is based 
chiefly upon the fact that both factors can be obtained 
from the same sources and by exactly the same 
methods. 

If this supposed identity, as well as our preliminary 
results, can be confirmed by further experiments, it 
would indicate that for rats, 8-alanine is the essential 
part of the whole molecule of pantothenic acid, since 
rats react in a similar way to free $-alanine and to 
pantothenic acid, and probably to all ordinary esters 
and acyl derivatives of 8-alanine. Chicks and perhaps 
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other animals, under the conditions used in the test 
for the antidermatitis factor, unlike rats, give no 
response to free 8-alanine but only to the combined 
form as pantothenic acid. A simple analogy for such 
behaviour is already known. Mueller et al.? reported 
that 8-alanine and pantothenic acid both can stimu- 
late the growth of the diphtheria bacillus, and that 
pantothenic acid can be built up from §-alanine by 
C. diphtheriae, whilst certain strains of the lactic acid 
bacteria are apparently unable to effect the synthesis 
of pantothenic acid from §-alanine. 

Addendum. We have meanwhile received an 
account of work done on similar lines in the Lister 
Institute, London, and the University of Manchester. 
Dr. Macrae kindly sent us the manuscript of the letter 
below. Our results with 8-alanine were obtained with 
38 rats, using a further 24 animals as negative controls. 
Experiments are in progress with the object of 
demonstrating the effect of $-alanine in rats by 
another method. We fully agree with the British 
authors that the growth-promoting action of 86- 
alanine on rats is only slight and that it can at most 
only be regarded as an accessory to the action of the 
other factors of liver extract. 

M. Horrer. 
T. REICHSTELN. 

Pharmaceutical Department, 

University, 


Basle. 
May 16. 
* Lepkovsky, 8., and Jukes, ‘T. H., J. Biol. Chem., 114, 109 (1936) : 
117, 11 (1937). Edgar, C. E., Macrea, T. F., Biochem. J., 31, 886 
(1937); 31, 893 (1937). 


"oo, C. E., El-Sadr, M. M., Macrea, T. F., Biochem J., 32, 2200 
(1938). 

© Sahen, T. H.; J. Amer. Chem. Soc., 61, 975 (1939). 

* Woolley, D. W., Waisman, H. A., Michelson, O., Elvehjem, C. A., 
J Biol, Chem., 125, 715 (1938). 

* Williams, R. J., Weinstock, jun., 
e & Mitchell, H. K., and Mever, C. B., J. 
61, 454 (1939). 

* Woolley, D. W., Waisman, H. A., Elvehjem, C.A., J. Amer. Chem. 
Soe., 61, 977 (1939). 

? Mueller, J. H., and (Pstee, 6. J. Bact., 34, 381 (1937). 
and Klotz, "A. W., J. Amer. Chem. Soe., 60, 3086 ( 


H. H., Rohrman, E., Truesdail, 
Amer. Chem. Soc.. 


R lier, J. H., 
38). 


Vitamin B Requirements of the Rat 


Two or three years ago some of us', in common 
with other investigators*, recognized that the rat 
required at least four factors of the vitamin B com- 
plex—aneurin, riboflavin and two materials, then 
unidentified, which we named yeast eluate factor and 
yeast filtrate factor respectively. The yeast eluate 
factor has since been isolated and identified? with 
vitamin B,. We have prepared from extracts of 
liver a fraction replacing the yeast filtrate factor in 
the diet of the rat‘; this fraction we believe to con- 
tain a single factor, which we have named the liver 
filtrate factor. We have been for some time engaged 
on experiments having as their object the purification 
and eventual isolation of this factor. 

This factor is not adsorbed from aqueous solution 
by fullers’ earth nor precipitated from aqueous solu- 
tion by lead, mercury, silver, quinine or brucine salts, 
nor by the more common precipitants for bases ; it is, 
however, precipitated from alcoholic solution by 
barium hydroxide. From weakly acid solution the 
factor may be extracted by amyl alcohol, ether or 
phenol ; after acetylation it is readily extracted with 
chloroform and the material obtained by hydrolysis 
of the chloroform-soluble portion is biologically 
active. 
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During the past year, further investigation of the 
essential nutrients contained in aqueous extracts of 
yeast and liver has led us to the conclusion that the 
vitamin B complex contains even more than four 
factors® and we have now obtained evidence that this 
vitamin complex, as required by the rat, has at least 
six constituents. Although in this brief communica- 
tion it is impossible to present all the evidence in 
support of this further complexity, the following 
experiments give some indications. Young male rats 
were prepared as for tests for filtrate factor* and 
received, as sources of B vitamins, aneurin, ribo- 
flavin and eluate factor (vitamin B,), the last being 
given as a nicotinamide-containing concentrate pre- 
pared from yeast or liver. When growth had slackened 
the animals were given various additional supple- 
ments as indicated in the following table, all supple- 
ments being supplied in optimal amounts. The body- 
weight of the animals was then observed for periods 
of two weeks. 


Additional supplements given No, of rats Average total weight 


in group increase during 2 weeks 

(gm.) 

None 15 12 
Purified liver filtrate factor 

(soluble in amy! alcohol) 14 43 
Acid autoclaved whole extract of 

liver 4 36 
Purified liver filtrate factor + acid 

autoclaved extract of liver 6 63 
Purified liver filtrate factor + the 
portion of liver extract not ex- 
tracted by amy! alcohol and not 

absorbed by fullers’ earth 3 64 

Whole extract of liver 4 86 


Consideration of the growth-rates supported by 
the various supplements makes it clear that acid- 
autoclaved whole extract of liver contained an 
essential factor distinct from liver filtrate factor, and 
whole liver extract contained at least one further 
factor. The residue obtained after fullers’ earth treat- 
ment followed by amyl alcohol extraction of a liver 
extract also contained a growth factor not present 
in our purified liver filtrate factor ; whether this is 
the same as that present in the acid-autoclaved 
extract of liver is undetermined. The rat thus 
appears to require at least six different factors con- 
tained in the vitamin B complex: aneurin, ribo- 
flavin, vitamin B, and three further substances at 
present unidentified. We have not been able to 
demonstrate that nicotinamide is an essential nutrient 
of the rat but, since the eluate fraction given in our 
basal diet contained that substance, it is not identical 
with any one of the three unidentified factors men- 
tioned above. 

Although yeast and liver filtrate factor replace 
each other in the diet of the rat, certain differences 
have been observed in the behaviour of concentrates 
of these materials, notably with regard to lability 
towards acid and alkali and to extraction from acid 
solution by organic solvents. The possibility that this 
disparity in behaviour may be due to a fundamental 
chemical difference between the two factors is at 
present under investigation. 

We have also tested certain substances for vitamin 
B activity by administration to rats receiving 
aneurin, riboflavin and eluate fraction ; among these 
B-alanine has been tested at a dosage of 0-5 mgm. 
and found to give only a very slight growth response. 
Evidence of a growth effect of 8-alanine is recorded 
in the accompanying communication of Hoffer and 
Reichstein, whose results we have been privileged to 
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see. From our results, however, we conclude that 
the growth effect of 8-alanine is insignificant and that 
this substance certainly does not replace our yeast 
filtrate factor or our liver filtrate factor. In agree- 
ment with Robinson e¢ al.’ we found chondroitin 
sulphuric acid had some growth-promoting action 
but its effect even in large doses (100 mgm. daily) 
was slight compared with that of the filtrate factor. 
Our experiments have been confined to rats and 
we are therefore unable to decide the relationship 
of our factors to pantothenic acid*, which is probably 
identical with the chick anti-dermatitis factor®. Our 
liver filtrate factor shows great resemblance in pro. 
perties to both the chick anti-dermatitis factor and 
the rat factor termed’ factor W. A decision as to 
the exact relationship of these factors must await 
further work. 
M. M. 
x. G. 
=. F. 
C. E. 
Lister Institute of Preventive Medicine, 
Chelsea Bridge Road, 
London, S8.W.1. 
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B. LYTHGOE. 
A. R. Topp. 
The University, 
Manchester. 
June 14. 


* Edgar and Macrae, Biochem. J., 31, 886 (1937). 
* Lepkovsky, Jukes and Krause, 4, tng Chem., 
alliday and Evans, J. Biol. Chem., 118, 
* El-Sadr, Macrae and Work, Biochem. J., 33, 611 Cnees. 
* Edgar, El-Sadr and Macrae, Biochem. J. 32, 2225 (1938). 
* Edgar, El-Sadr and Macrae, Chem. and Ind., 57, 1111 (1938). 
* Edgar, El-Sadr and Macrae, Biochem. J., 32, 2200 (1938). 
* Robinson, Gray, Chesley and Crandall, J. Nuérit., 17, 227 (1939). 


* Williams, Truesdail, Weinstock, Rohrmann, Lyman and McBurney, 
J. Amer. Chem. Soc., &. zz (1938). Williams, Weinstock, 
Rohrmann, Truesdail, Mi il and Meyer, J. Amer. Chem. Soe., 


tas tthe 557 (1936). 


Gl, 454 (1939). 
* Jukes, J. Amer. Chem. a. “. y a mye mg Waisman 
and Elvehjem, J. Amer. Soe., 61, 977 (1939). 


” Frost and Elvehjem, J. ray ‘can. 128, Ay (1939). 


Pyruvate Oxidation System in Brain 


WE have recently reported' that the oxidation of 
pyruvate by finely ground preparations of pigeon’s 
brain is catalysed by fumarate and adenylic acid 
(or adenosine triphosphate). The effect of fumarate 
can be obtained in non-dialysed preparations, that of 
adenylic acid after short dialysis (two hours), when 
the activity of the system can be fully restored to the 
value before dialysis. Inorganic phosphate is another 
component of the system (Table 1). After two hours 
dialysis the preparations still contain some phosphate 
(about 0-001 m.) and certainly some fumarate’, hence 
the oxygen uptake in the absence of added phosphate 
or fumarate is slightly higher than in the controls 
without pyruvate. These facts have now been con- 
firmed with preparations from rabbit’s brain. 

















TABLE 1. 

Enzyme from pigeon's brain dialysed for 2 hours. Air, 38°. 
Pyruvate | Phosphate -— umarate || al O, ir 
| Bazyme jaa x 10)|(mol x 10)\ mote to-s))(mol x 10))| 20 min 

a hee 0-14 5 80 
15 9-1 50 = 5 838 
15 | 94 =~ 0-14 5 102 
15 | 9-4 so. | «OM |e 150 
15 | 9-1 } 50 | 0-14 | 5 350 
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It is well known that removal of cozymase by 
dialysis from enzyme systems requires long dialysis 
pe riods*. Little or no effect of added cozymase is 
observed after two hours dialysis, but increasing 
activations are obtained after increasing periods of 
dialysis (Table 2), thus showing cozymase to be 
another component of the pyruvate oxidation 
system. 

TABLE 2. 
All samples contain dialysed enzyme from pigeon’s brain (1°5 ml.) 

















and the following additions (conc. mol x 10°): ; Fees (9-1); 
fumarate (5) ; — (50). Afr, : 
wl O, in 20 min. 
ee 7 eS arama Increase 
adie Enzyme + + | 
Duties | | Rnsyme + | adenylic acid | tvmine 
— Enyzme | adenylic acid | (0-14 x 10° m.) (per cent) 
| (0-14 x10" m.)| + cozymase | 
| | @- te el 
2 hours | aa 245 275 \ 12 
4 hours | 62 | 189 227 20 
6 hours | 74 | 161 232 44 
= hours 46 68 124 | 82 





\ithough our preparations contain odeny Ipyro- 
phosphatase, small amounts of easily hydrolysable 
phosphate (7 min. at 100° in normal hydrochloric acid) 
appear on incubation with adenylic acid and pyruvate 
(5 min. at 30°). 

Lipmann‘ has recently reported on esterification of 
inorganic phosphate with adenylic acid, coupled with 
dehydrogenation of pyruvate, in preparations of lactic 
acid bacteria. In his system, however, the phos- 
phorylation does not appear to be necessary for the 
dehydrogenation of pyruvate, which proceeds equally 
well in the absence of added adenylic acid. Further- 
more, dehydrogenation of pyruvate in our brain 
preparations takes place in the absence of adenylic 
acid, the ratio oxygen uptake : pyruvate disappearing, 
fulfilling approximately reaction (1) (Table 3): 

CH,.CO.COOH + 40, = CH,.COOH + CO,, (1) 

TABLE 3. 


Enzyme from pigeon’s brain dialysed for 3 hours (1-5 ml.) with phos- 
phate, fumarate and pyruvate as in Table 2. Air, 28°. 20 min. 


any oe 


| Ratio O,/pyruvate 








|| Extra O, up- P 
saarete — —~—_—_ 
Additions goo _alsapre peare ] Theory 
(mols x 10- ‘| | Found | (for re- 
| (mols x 10°*) action) 
None I 0-656 0-873 || 0-75 (1) 0-5 
Ade nylic acid 5-850 | 3-960 1-50 | (2) 25 
0-14x 10" m.) | 





whereas in the presence of advagiie. acid the oubdation 
of pyruvate proceeds more nearly to completion and 
the above ratio approaches the theoretical value for 
reaction (2) (ef. Long’) : 

CH,;.CO.COOH + 24 0, = 3CO, + 2H,O .. . (2) 
It thus appears that the adenylic acid in our system 
is involved in an oxidation stage beyond that of 
oxidative decarboxylation and that the further oxida- 
tion of pyruvate is connected with a phosphorylation 
cycle. 

The brain dispersions can be resolved by centrifuga- 
tion into a solid residue which contains the pyruvate 
dehydrogenase (for reaction (1) ) and a solution con- 
taining enzymes which, together with the residue, 
provide for the complete oxidation of pyruvate. The 
soluble enzymes can be precipitated with acetone or 
ammonium sulphate without loss of activity. 

Thus far our analysis has shown the following sub- 
stances to be required for the oxidation of pyruvate 
in brain: (a) cocarboxylase*; (6) fumarate; (c) in- 
organic phosphate ; (d) adenylic acid ; (e) cozymase. 
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Fumarate can be replaced by malate or oxaloacetate 
in this brain system but not by citrate; hence a 
citric acid cycle, such as postulated by Krebs and 
Johnson’ for the oxidation of carbohydrate in 
muscle, appears to take no pari in the oxidation of 
pyruvate in brain. 

We are indebted to the Nuffield Trustees and the 
Rockefeller Foundation for grants in aid of this work. 


I. BanGa. 
S. OcHoa. 
R. A. PETERS. 
Department of Biochemistry, 
Oxford. 
May 30. 


1 Banga, Ochoa and Peters, Chem. and Ind., 58, 471 (1939). 
* Banga, Z. physiol. Chem., 249, 200 (1937). 

* Meyerhof and Ohimeyer, Biochem. Z., 290, 334 (1937). 

* Lipmann, NATURE, 143, 281 (1939). 

* Biochem. J., 32, 1711 (1938). 

* Banga, Ochoa and Peters, NATURE, 143, 764 (1939). 

’ Enzymologia, 4, 148 (1937). 


Bile Production in Tumour-bearing Mice and 
the Use of Bile in Filtration 


THE growth of a mouse sarcoma (Mal. sarcoma) 
produced originally by a derivative of 1: 2:5: 6- 
dibenzanthracene' when inoculated into the peri- 
toneum of mice, is accompanied by various changes 
which resemble those produced by X-radiation*. 
Among these changes is a marked increase in bile 
secretion. This suggested the use of such bile: (a) 
in filtration experiments, as an addition to the 
material to be filtered, and (b) as a preliminary 
injection in order to damage the tissues at the site 
of a subséquent inoculation of filtrate. 

The methods (see the accompanying table) have 
yielded a number of tumours of which two are known 
to have been produced by cell-free materials. Filtra- 
tion was carried out on lines previously described* 
and it was found that the addition of bile to a 
concentrated extract of tumour produces quick and 
easy filtration. 





























——— # Te- as ben | 
moval of bile | Number! 
| Group | from excised | of mice Tumoney 
| gallbladder | | 
rl One injection of | Al By puncture, | | 
bile only syringe or cap- 
| | illaryafterscald-| 16 1 
| ing gall bladder | 
| | | 3 times | 
1 | Bl By puncture. | 
| Bile then fil- 23 0 
| | tered 
One injection | a 
of filtrate of | 
| tumour extract | ¢ } 21 | 0 
| with bile | } 
Total, Al, Bl and | : 
Cc | 1 
Bileinjected1-4 | A2 | Same as Al 2 ee 
2 | days before fil- | 
| trate of tumour B2 Same as Bl ; 39 | 2 
extract with bile | 
| |Total, A2ZandB2| 70 | 16 





It will be seen that the experiments in the two 
classes are arranged in pairs: Al and A2, Bl and B2, 
in which the technique is similar. The A2 group 
show by far the highest proportion of positive results 
(14 in 31); this can scarcely be due to the inclusion 
of tumour cells with the bile, for the injection of bile 
alone obtained in exactly the same way (Al) gave 
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only one positive in 16. In the B2 group the presence 
of cells was excluded by filtration of all materials 
injected, and the number of positive results (2 in 39) 
which occurred, although low, was higher than that 
(2-5 per cent) found in earlier experiments with 
tumour filtrate alone’. The much smaller number of 
tumours in B2 than A2 may be due, if contamination 
with cells in A2 can be excluded, to a considerable 
reduction in the amount of some tumour-producing 
agent caused by: (a) loss of the agent on the mem- 
brane and filter apparatus ; (b) oxidation taking place 
during prolonged collection of the bile and filtration. 
L. Dororuy Parsons. 

Research Institute, 
Royal Cancer Hospital (Free), 

Fulham Road, 

London, 8.W.3. 

June 3. 
* Cook, J. W., J. Chem. Soe., 3277 (1931). 
* Clarkson, J. R., Mayneord, W. V., and Parsons, L. D., J. Path. and 
Bact., 46, 221 (1938). 

* Parsons, L. D., J. Path. and Bact., 43, 1 (1936) 


Autocatalysis and Blood Coagulation 


THe autocatalytic behaviour of blood coagulation 
is thought, by several authors, to be due to the 
autocatalytic formation of thrombin from its pre- 
cursor prothrombin'. So far, thrombin seems similar 
to the enzymes studied by Northrop and co-workers’. 

Experiments have now shown the reaction to be a 
more complicated one. In a neutralized solution 
containing purified fibrinogen and prothrombin, 
together with calcium chloride, it was not found 
possible to obtain a formation of new thrombin upon 
inoculation with preformed thrombin. By inoculation 
from such a mixture to a new solution, and so on, 
the clotting power was exhausted in the course of a 
few passages, which is in contrast to the results 
obtained with fresh plasma as a clotting medium’. 
The clotting power of the mixture was in accordance 
with the amount of thrombin added, and only the 
further addition of thrombokinase yielded new 
amounts of thrombin. In fresh plasma it was possible, 
by the addition of small amounts of acetic acid, to 
inhibit the autocatalytic properties. 

Thrombin thus does not seem to be formed by 
an autocatalytic reaction in the common sense, and 
the autocatalysis takes place only in native plasma. 


Biological Institute, Tace ASTRUP. 


Carlsberg Foundation, 
Copenhagen, 
June 6. 
* Gratia, A., and Fredericq, P., C.R. Soe. Biol., 126, 906 (1937). 
* Compare Northrop, J. H., J. Gen. Physiol., 21, 335 (1938). 
* Fischer, A., NATURE, 185, 1075 (1935). 


Isolation of Oestrone from the Adrenal Gland 


In a former communication to Nature' reporting 
the isolation of progesterone and allopregnanolone 
from the adrenal gland, reference was made to the 
work of Engelhart*. He obtained lipoid extracts of 
this gland which produced oestrous and progestational 
effects in the uterus of the immature rabbit. Later, 
Callow and Parkes*, who confirmed these findings, 
fractionated the active materials by the method of 
Allen and Meyer‘. 

Now a further investigation of the oestrogenic 
principle of the adrenal has been made, using a 
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concentrate kindly supplied by N. V. Organon Oss to 
Dr. A. S. Parkes, who placed it at my disposal. 

The concentrate, from which the adrenalin and 
the greater part of the cortical hormone group of 
steroids had been removed, was saponified, practically 
all the oestrogenic activity being found in the 
saponifiable material. This was separated into non- 
ketonic and ketonic fractions, both of which were 
oestrogenic. Oestrone has been isolated from the 
latter as the benzoate, melting at 215-217° alone or 
at 215-216° when mixed with authentic oestrone 
benzoate (melting point 215-217°). 

A bioassay on the isolated benzoate, carried out 
by Mr. Emmens of the National Institute for Medical 
Research, gave an 80 per cent response in a group 
of ten mice, each receiving a single dose of 0-5 y in 
nut oil. Authentic oestrone benzoate under similar 
conditions gave a 90 per cent response. 

Full experimental details of the isolation of the 
oestrone will be published in full elsewhere. The 
oestrogenic material in the non-ketonic fraction is 
still under investigation. 

D. BEALL. 
(Beit Memorial Fellow.) 
British Postgraduate Medical School, 
London. 
June 8. 
* Beall, D., and Reichstein, T., NaTURB, 142, 479 (1938). 
* Engelhart, E., Klin. Wochr., 9, 2114 (1930). 
* Callow, R. K., and Parkes, A. 8., J. Physiol., 87, 28P (1936). 
* Allen, W. M., and Meyer, R. K., Amer. J. Physiol., 106, 55 (1933). 


Precipitation of Protein Fractions in Solutions 
Particularly Poor in Proteins 


THERE are some technical difficulties in the 
handling of small amounts of protein fractions 
precipitated with neutral salts, such as sodium 
sulphate, in the usual way, because of the com- 
paratively large quantities of liquid to be employed. 
We have therefore made attempts to find a method 
permitting the precipitation of the different proteins 
by direct addition of the salt to the protein solutions 
in the desired proportion. 

Experiments have been made with human blood 
serum as well as with virus solutions of Shope rabbit 
papilloma. As a control, we employed the usual 
method of precipitation : addition of 30 parts of the 
salt solution in the desired concentration to 1 part 
of protein solution. After allowing to stand for about 
three hours, filtration was performed through 
Schleicher-Schiill No. 602 filters; the total and 
residual nitrogen content in the filtrates was con- 
trolled by micro-Kjeldahl estimations. 

For the new method we added a weighed amount 
of the dry, well-powdered salt (sodium or ammonium 
sulphate) extremely slowly to the protein solution 
with continuous shaking, avoiding in this way an 
abrupt increase of concentration ; if necessary the 
manipulation was carried out in a water-bath. Thus 
we needed about 30 minutes for dissolving 1-5 gm. 
in 5 c.c. of protein solution. Three hours afterwar«s, 
filtration and estimation were done as usual. 

By this method a quantitative yield of the pre- 
cipitated protein can easily be obtained, and seci- 
mentation of large amounts of liquid in big centri- 
fuges can often be avoided. 

PETER LADEWIG. 


Cancer Research Laboratory, 
University, Istanbul. 
June |. 
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The Tuberculin Protein TBU-Bovine (523)! 


As has been increasingly emphasized lately, the 
fundamental problem of protein structure is to explain 
the existence of very large but chemically and 
physically well-defined molecules. It is evident that 
any two-dimensional pattern of amino-acid residues 
will either be incapable of folding to form a closed 
cage-like structure, or will form such a structure only 
in certain ways which correspond to definite numbers 
of residues. Irrespective of the particular nature of 
the characteristic protein fabric, the idea of closed 
structures (such as a cage* or torus or surfaces of 
higher connectivity) has therefore been offered as an 
explanation of the existence of these protein mega- 
molecules. 











The particular fabric known as the cyclol fabric 
has been shown to yield cage structures C,, C,, . . 
the skeletons of which are built on a ground plan 
of 72, 288, . . . residues, and it has already been 
shown that the actual numbers given by Svedberg 
for his molecular weight classes correspond to simple 
or compound C,, C,, . units or to colonies of 
C, units alone*. As was pointed out, the smallest 
of these classes corresponds to a dimeric structure 
made up of two C, cages. It is therefore of interest 
to find that, in studies of the tuberculin protein mole- 
cules, a protein, TBU-Bovine (523), with molecular 
weight about 10,000, has been isolated, which is 
homogeneous in sedimentation, diffusion and electro- 
phoresis. Such a molecular weight is of the right 
order of magnitude to correspond to a single C, 
structure. 

DorotHy WRINCH. 

New York. 

* Seibert, Pedersen and Tiselius, J. Exper. Med., 68, 413 (1938). 
* Wrinch, Cold Spring Harbor Symposium on Proteins, 6 (1938). 
*Wrinch, Phil. Mag., 26, 313 (1938). 


Structure of Aromatic Polynitro Compound - 
Hydrocarbon Complexes 


[HE most obvious evidence of interaction of some 
kind between aromatic polynitro compounds and 
other aromatic substances is the isolation of 
many crystallme compounds containing the two 
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components in simple molecular proportions. The 
evidence, particularly of colour and heat of inter- 
action, points to something stronger than mere van 
der Waals’ binding between the molecules, but it is 
not certain that they are linked by ordinary valency 
bonds. Existing X-ray work’ and the theoretical 
work of Briegleb? are against this type of bonding. 

We have examined the crystal structures of a large 
number of these compounds and find that, although 
the molecules are arranged in parallel planes, there 
are usually at least two sets of planes inclined to 
each other, and owing to overlapping of many atoms 
in projections of the structures, a clear decision as 
to the exact position is difficult. We have now, 
however, found a structure in which this difficulty 
is removed and a convincing proof provided that 
there are no bonds between the molecules. 

The 1:1 molecular compound of picryl chloride 
and hexamethylbenzene is orthorhombic: a = 14-0, 
b = 9-0, c = 15-4, and the space group Amam or 
Ama. There is no pyro-electric effect detectable by 
the liquid air method ; the crystals therefore prob- 
ably have a symmetry centre (space group Amam), 
but the conclusions we draw are valid for both space 
groups. Patterson analyses and general space group 
considerations show that all picryl chloride molecules 
lie in two sets of planes parallel to (100) separated 
by a distance of 7 A. All hexamethylbenzene mole- 
cules lie in two sets of planes parallel to and half- 
way between these, that is, separated from them by 
3-5 A. This is supported by optical properties and 
by quantitative agreement of calculated and observed 
relative intensities of reflections h00. In this special 
case there cannot be any valency bonds between the 
nitro compound and the hydrocarbon whatever the 
arrangement of the molecules in their own planes. 
Anomalous X-ray diffraction effects suggest the 
possibility of a cell of three times the 6 dimension 
and show that there is some degree of disorder in 
the structure. Comparison with the corresponding 
bromide and iodide shows that it is the nitro mole- 
cules that are disordered. Of particular significance 
is the fact that the structure of the hexamethyl- 
benzene layers is identical to within fractions of an 
angstrom unit with that of a single layer in the 
crystal of hexamethylbenzene itself. 

A more detailed account of this work will be 
published elsewhere. 

H. M. Powe Lt. 


Department of Mineralogy, G. Huse. 


University Museum, 
Oxford. 
May 27. 


1 Hertel and Rémer, Z. phys. Chem., B, 11, 77 (1930); Hertel and 


Bergk, Z. phys. Chem., B, 33, 319 (1936). 
* Briegleb, Z. se. Chem., B, 26, 63 (1934); 31, 58 (1935). 
and Kambeitz, Z. phys. Chem., B, 32, 305 (1936). 


Briegleb 


Classical Dynamics of the Meson 


THE interaction energy between two nuclear 
particles in the case of interaction transfer by single 
Bose particles, that is, g*e—X"/r, can be obtained 
either by identifying it classically with the Green’s 
function of, for example, Ag — K,*e = 0(Ky=me/h) 
for the field of mesons transferring the interaction, 
or by a computation on the lines of quantum electro- 
dynamics. The latter method leads to the same 
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result, because the quantum-mechanical expression 


for interaction, 
yo ea) 06) 
S 


where 9(,.) is potential acting on the first particle, 
” 


and S is the operator of the Schrédinger equation 
describing the interacting particles, reproduces the 
bilinear Fourier expansion of Green’s function 
(Mercer’s expansion), just as in the electrostatic case’. 

There is another classical way of arriving at the 
Coulomb formula, when one starts, namely, not 
from the Laplace equation, but from Ag—9/c* = 0. 
The solution of the wave equation in functions of 
the four-dimensional distance R Vr? + z,? is 
9 = 1/R*, which not only leads to the r-' law, upon 
integration over x, but also yields in the known 
manner retarded potentials, etc. 

It may be of interest to get the similar fundamental 
invariant solution for the case of Proca equations. 
The solution of the equation Ag — 9/c* — K,*e = 0 
is found to be 

K, H} (iK,R) 
oe aie eee 


where H} denotes Hankel’s function of the first kind 
and of the first order; this special solution has the 
right limit at K,= 0. Upon integrating this solution 
over the time (2,) in the static case where r is a 
constant, for the point heavy ‘charge’ g, we obtain 
the required expression, e~ 4e*/r. 

This method of reasoning not only gives a new 
dedu stion of the Proca-Yukawa potential but can be 
used also for investigation of other special cases of 
classical ‘mesodynamics’, such as the analogue of 
retarded potentials, rate of emission of mesons by 
heavy particles, etc. 

The most important problem is the construction of 
a classical model of the heavy mass by means of a 
mesonic field in the same manner as the electronic 
mass is built up from an electromagnetic field. We 
may mention here only three possible lines of attack 
on this problem : (1) the rough method of introduction 
of a radius d of the heavy particle. We get easily the 
following expressions for the self-energy of a heavy 
particle in the cases of a surface and a volume?* 
‘charged’ heavy mass respectively : 


’ l l - 
E, = 39" G + Ky je—2kea ; 


ta? ROR) (at) eee}: 
4 4a°*K,?(3° K.\° K,/ K, x) ote f 
The empirical value d~10-" cm. gives too small an 
energy or heavy 6 mass. (2) Dirac’s method of direct 
omission of infinite terms in the expression for the 
electronic mass can be applied also in our case of 
heavy mass and mesonic field. Clearly, the non- 
electromagnetic and non-mesonic fields respectively 
must be introduced here in some manner, as it is 
impossible to obtain the equations of motion from 
linear Maxwell and Proca equations. (3) The last 
mentioned extra-field playing the part of Poincaré’s 
pressure can be associated with the non-linearities of 
the field. Following the Born-Infeld theory, say, as 
the most elaborated non-linear scheme, we can 
construct non-linear generalizations of Proca equa- 
tions, which seem to be particularly appropriate in 
the case of neutral mesons. 


E» 
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We shall discuss in Journal of Physics* the bearing 
of this non-linear limitation of quantum mechanics 
on cosmic ray phenomena, as well as other details 
of the above considerations. 

D. IWANENKO. 
State University, 
Sverdlovsk, U.S.S.R. 
* Iwanenko, D., Sow. Phys., 13, 172 (1938). 


* Cf. Iwanenko, D., C.R. Acad. Sei. U.S.S.R., 21, 32 (1938). 
* A new journal of the Academy of Sciences, Moscow. 


A Pure Strain of Trichomonas eberthi in Tissue Culture 


In May 1937 we found in an explantate from a 
spontaneous leukemia tumour in a fowl numerous 
specimens of Trichomonas eberthi. Since then we 
have maintained the strain continuously on colonies 
of chicken fibroblasts. About 180 passages have 
been made up to the present time. 

The flagellates are being cultured together with 
chicken fibroblast in hanging drop cultures according 
to the standard tissue culture technique of Carrel. 
For the culture medium, we used chicken plasma 
and chicken embryonic extract in 10 per cent dilution. 
As a rule the passages are made every third day. 
To every passage a piece of an embryo chick’s heart 
or a piece of a pure fibroblast culture is added as a 
substitute for the cells which are gradually destroyed. 

T. eberthi multiplies intensively among the fibro- 
blasts and in the immediate neighbourhood of the 
tissue. They slowly liquefy the plasma coagulum, 
while spreading towards the periphery. After a 
period of forty-eight hours, the culture is pervaded 
and surrounded by a dense mass of active flagellates. 

The presence of living cells is essential for the 
permanent culture of this species in the plasma- 
embryonal coagulum. Several attempts were made 
to culture 7. eberthi in the same medium in the 
presence of cells which had been previously killed 
by X-rays or heat, but all of them failed and the 
flagellates died out in the second passage. On the 
other hand, when 7’. eberthi was cultivated in diluted 
embryonic extract alone, rich cultures were obtained 
up to the twelfth passage during forty-five days. 

E. TENENBAUM. 


Department of Experimental Pathology 
(Cancer Laboratories) and 
Department of Parasitology, 
Hebrew University, 

Jerusalem. 
May 5. 


“Introduction to Modern Genetics’’ 


WE are surprised at the review of Waddington’s 
“Introduction to Modern Genetics” by Dr. F. W. 
Sansome in Nature of June 17, p. 1002. We are 
at a loss to know what the reviewer means when he 
says that Waddington’s book does not ‘“‘contain 4 
balanced statement of modern genetics’’. It appears 
to us to be much the most satisfactory book on the 
subject written in recent years. Doubtless the scope 
could have been eniarged (for example, the treat- 
ment of adaptation and the mechanisms of speciation 
seems in places inadequate), and equally doubtless 4 
book written ten years hence would adopt a different 
balance of subjects. Meanwhile, however, the most 
conspicuous feature of recent advance in genetics has 





No 


been t 


in our 


ully 
Physic 
at wh 
but e\ 
o be 1 
In 1 
whole, 
widely 
and re 
tuder 











Dr. 
‘Intre 
he al 
recom 
ather 
dvan 












A. { 
Willia 
the r 
glutar 
of mé 





produ 
sarcor 
normé 
hydro 


L. ] 
the p 
excha 
a larg 
the ce 
the cx 

Acc 
Reich 
active 
acid, 









on a 
effect 
Ex 
invest 
Unive 
at lea 
comy ) 
furth 


I. 
furth: 
tion 
inorg 
comp 
appes 
beyor 

Ex 
intra 
when 
foun 








. 144 


No. 3636, JULY 8, 1939 


bearing been the laying of a firm cytological foundation, and 
echanicsfin our opinion it is important that this should be 
: detailsffully presented at the outset in any text-book. 
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Physiological genetics has not yet reached the point 
t which simple general principles have emerged ; 
but even so, Waddington’s treatment of it appears 
o be the best available in any general text-book. 

In the interests of genetics and of biology as a 
hole, we hope that Waddington’s book will be 
idely used both as a general account for teachers 
and research workers and as a text-book for advanced 
students. 









J. B.S. HALDANE. 
J.S. Huxiey. 
H. J. MuLvcer. 


Dr. WapDDINGTON’s book was reviewed as an 


“Introduction to Modern Genetics’’. The writers of 
he above letter would seem to agree with me in not 
recommending it as an introductory book, but 
rather as a book for teachers, research workers and 
advanced students. 


A. C. Chibnall, M. W. Rees, G. R. Tristram, E. F. 
Williams and E. Boyland are unable to substantiate 
the recent claim of Kégl and Erxleben that the 
glutamic acid given on acid hydrolysis by the protein 
of malignant tissues is partially racemized. The 
products isolated by the former workers from Crocker 
sarcoma and from two human carcinomas had the 
normal specific rotation of + 31-6° in 9 per cent 
hydrochloric acid. 





L. Hahn and G. Hevesy state that a minor part of 
the phosphatide molecules present in the corpuscles 
exchanges readily with those present in the plasma ; 
a large part of the phosphatide molecules present in 
the corpuscles is not replaced during the lifetime of 
the corpuscles. 


According to experiments by M. Hoffer and T. 
Reichstein, a purified ether extract from liver, the only 
active constituent of which was probably pantothenic 
acid, produced a small increase of growth in rats fed 
on a diet free from filtrate factor. Nearly the same 
effect could be produced by §-alanine. 





Experiments with rats carried out by a group of 
investigators from the Lister Institute and from the 
University of Manchester indicate that the rat requires 
at least six different factors contained in the vitamin B 
complex : aneurin, riboflavin, vitamin B, and three 
further substances at present unidentified. 


I. Banga, 8S. Ochoa and R. A. Peters report on 
further results of their analysis of the pyruvate oxida- 
tion system in brain. Cocarboxylase, fumarate, 
inorganic phosphate, adenylic acid and cozymase are 
components of the system. A cycle of phosphorylation 
appears to be involved in the oxidation of pyruvate 
beyond the stage of oxidative decarboxylation. 


Excessive bile production occurs in mice grafted 
intraperitoneally with a sarcoma, which bile, 









when utilized in filtration experiments, has been 
found by Mrs. L. Dorothy Parsons to promote tumour 
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If we consider the book not as an introduction but 
as a presentation of modern genetics, I still consider 
that the book stresses the cytological approach to 
the problem at the expense of formal genetics. 
While fully aware of the importance of establishing 
the relationship between chromosomes and genes, I 
think this might have been made clear in less space 
than that allotted (one half to one third of the book). 
The space so saved could have been used with 
advantage in providing more experimental and 
biological data (little of which are given) and some 
idea of the methods used and difficulties encountered 
in obtaining them. If phenomena such as gametic 
and zygotic viability and genetical and biological 
evidence had been more fully referred to, I feel sure 
that the book would be more sympathetically 
received by the general biologist. 

The cytological approach is, as stated in my 
review, well presented and probably the book will be 
most used by advanced geneticists who require 
information on modern cytological theories. 

F. W. SANSOME. 

June 28. 


Points from Foregoing Letters 


production. Of the sarcomas obtained, two were 
produced by cell-free materials. 


T. Astrup finds that the blood-clotting enzyme 
thrombin is not formed by an autocatalytic reaction 
in the usual sense, since thrombokinase has to be 
added in order to form new amounts of thrombin. 


The isolation of oestrone from the adrenal gland 
by D. Beall adds another compound to the long list 
of steroids isolated from this organ. This is the third 
tissue from which oestrone has been obtained, it 
having been isolated previously from sow ovaries and 
human placenta by Doisy and his co-workers in the 
United States. 

Peter Ladewig describes how small amounts of pro- 
tein fractions can be precipitated directly by dry 
powdered neutral salts. 


Dorothy Wrinch points out that the molecule of 
the tuberculin protein TBU-bovine, which is homo- 
geneous in sedimentation, diffusion and _ electro- 
phoresis, has a molecular weight of 10,000, of the 
right magnitude to correspond to a single C, cage 
structure. 

H. M. Powell and G. Huse state that in the 
molecular compound of picryl chloride and 
hexamethylbenzene the component molecules are 


. arranged in parallel layers. The hexamethylbenzene 


layer is almost identical with a single layer in the 
structure of the hydrocarbon itself, but there is 
partial disorder in the picryl chloride layer. 


It is suggested by D. Iwanenko that a classical 
theory of the mesonic field may be useful for p 
such as the construction of various potentials or the 
discussion of the nature of heavy mass. 


E. Tenenbaum states that he has been able to 
grow the flagellate Trichomonas eberthi in hanging- 
drop cultures of chicken fibroblasts, using chicken 
plasma and chicken embryonic extract in 10 per cent 
dilution as culture medium. 
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RESEARCH ITEMS 


Family Life of Rajputs 


In the foot-hills of the Himalayas north-east of 
Dehra Dun is the Doon district occupied by Rajputs 
who came from farther south in comparatively recent 
times. Dr. D. N. Majumdar (Calcutta Review, March 
1939) has given an account of the family life of these 
people, who are tall and fair with long heads, leptor- 
rhine noses, hazel or blue eyes, curly hair and jovial 
disposition. They have maintained the purity of 
their Indo-Aryan descent although surrounded by the 
Mongoloid Gharwalis and other hill tribes. They 
build substantial timber houses of three or four 
stories against the severe winters and have small 
terraced farms with cattle and sheep. Like the 
Todas and Kotas and the Tibetans, they are poly- 
androus, several brothers having one or more wives 
in common under the same roof. The eldest born 
child is conventionally fathered upon the eldest 
brother, the next child on the second, and so on. 
In case of partition the eldest brother receives 
the largest share of the property. In a village in- 
vestigated, the number of married males was four 
times that of the married females. The number of 
children is low, four or five brothers between them 
having only three or four children, and there is a 
preponderance of male children. The number of 
barren women is high, divorce of the wife is frequent 
and is followed by remarriage. A woman who has 
produced children fetches a much higher bride-price 
than one who has not. This fraternal polyandry 
they believe is derived from their Aryan ancestors, 
the Pandaras, but Dr. Majumdar gives reasons for 
thinking that it has been borrowed from other 
sources more recently. He also agrees with Wester- 
marck that there are other causes of polyandry besides 
a paucity of women. 


Morphological Characters of Bacteria and Viruses 


In his presidential address delivered to the Royal 
Microscopical Society last January, entitled “Towards 
the Smallest Living Things’, J. E. Barnard con- 
trasts the morphological similarities and differences 
that occur in micro-organisms of regularly decreasing 
size (J. Roy. Micro. Soc., 59,1; 1939). As the smaller 
objects are beyond the limit of visual microscopic 
resolution, the contrasts have been made by means 
of ultra-violet photomicrographs taken with a wave- 
length of 2750 A., some by transmitted light, others 
by dark-ground illumination. From a study of these 
microscopical images, Mr. Barnard concludes that 
some at least of the filterable viruses are similar to 
some of the recognized bacteria. No viruses appear 
to be exactly similar to ordinary bacilli, but the 
resemblance of some viruses to cocci is much closer. 
Thus, ectromelia and vaccinia viruses are essentially 
coccoid in form. There is, however, a change with 
influenza and herpes viruses, which are types of virus 
growing in dense opaque masses, and the individual 
particles or units of which these are made up 
are very difficult to identify, as their size is very 
small, being less than 50 uu. It is therefore suggested 
that below some size, to which a precise value 
cannot yet be assigned, there is a change in constitu- 
tion—not so much an alteration in form as a change 


in behaviour. These animal viruses may at this 
stage bear a closer resemblance to the plant viruses, 
which recent work suggests are chemical in nature. 


Mutant Body Colours in a Parasitic Wasp 


Anna R. Wuirtryc has recently described her 
investigations into this subject and with reference to 
the species Habrobracon juglandis (Proc. Amer. Phil. 
Soc., 80, No. 1; January 1939). It appears that wild. 
type individuals vary in colour from honey-yellow 
to almost black. This wide range of colour variation 
is confusing to the taxonomist, who is prone to lay 
much stress upon colour in diagnosing species. Tem- 
perature is of prime influence in connexion with 
coloration, the higher temperatures producing more 
yellow and the lower temperatures more black. 
Heredity also plays some part in the process, for the 
reason that some races may differ consistently in 
their coloration when subjected only to a constant 
temperature. In the type known as honey-yellow an 
exception is found to the rule that more black is 
deposited under low temperatures. The various facts 
are discussed in the light of Wright’s theory of pig- 
ment formation in mammalian hair. It was found 
that this theory fits the facts observed in Habrobracon 
so well that, using it as a basis, the appearance of 
double and triple recessives was predicted with con- 
siderable accuracy before they were actually obtained. 
The various types referred to are well figured in the 
accompanying nine coloured plates. 


Tobacco Necrosis Virus 


N. W. Pirie, K. M. Smith, E. T. C. Spooner and 
W. D. McClement (Parasitology, 30, 543; 1939) 
isolated two nucleo-proteins with similar chemical 
composition from the leaves of tobacco plants in- 
fected with tobacco necrosis virus (Nicotiana virus II). 
One of them was crystalline and had a sedimentation 
constant of 130 x 10°, the other was amorphous 
and its principal component had a sedimentation 
constant of 58 x 10-*. Each preparation infected 
plants at a dilution of 1 in 10* and precipitated 
specifically with serum at a dilution of 1 in 3-2 x 10°. 
The nature of the difference between preparations 
in the two states is obscure, and it has not been 
possible to convert one into the other. 


Vacuolar Stain in Fungal Hyphe 


S. R. Boss, of the Carmichael Medical College, 
1 Belgachia Road, Calcutta, has found a very faint 
pinkish stain in the vacuoles of very young hyphe 
not only of Polypores but also of diverse groups of 
fungi like Mucor, Rhisopus, yeast, Penicillium, 
Ascoidea, Aspergillus, Fusarium, C ium, Beau- 
veria, etc. (Curr. Sci., 8, No. 4, April 1939). It does 
not agree with the tests of anthocyanin as found in 
higher plants. The nature of the pigment remains 
unknown. Evidently the stain has some connexion 
with the metabolic stage of the fungus, for it has been 
found only in actively growing hyphz and becoming 
searce in very old hyphz and older cultures. Prof. 
Bose will be glad to have the experience of other 
workers on the point. 
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Chromosome Structure 

R. Rueeies Gates has published a valuable review 
of chromosome structure accompanied by a biblio- 
graphy to recent work (J. Roy. Micro. Soc., 58; 1938). 
There is considerable evidence that appearances which 
have previously been described as chromomeres may 
in many cases be an optical effect due to spiral coiling 
of chromonemata. Whether all cases of chromo- 
meres will finally be interpreted in this way is 
doubtful. Direct observation also seems to show 
that the chromonemata are at least double in anaphase 
and telophase, quadruple in metaphase. The light 
thrown upon such problems by X-ray treatments 
are at variance and of doubtful reliability until more 
is known of the exact effects produced in this way. 
A relatively new line, possibly of considerable value 
in genetics and analysis of species, is the recognition 
of the universality of satellited chromosomes and 
their relation to nucleoli. The probable fact that a 
primary diploid usually has two SAT'-chromosomes, 
opens possibilities of recognizing the presence of 
polyploidy by more than two nucleoli at telophase, 
the number of bivalents attached to the nucleolus at 
zygotene to diakinesis and the presence of secondary 


pairing. 


Attachment for a Milne-Shaw Seismograph 


An ingenious and interesting addition to a Milne- 
Shaw seismograph has been fitted by J. H. Peters at 
the Observatory of the University of Hawaii in 
Honolulu (Bull. Seis. Soc. Amer., 29, No, 2, 341-343 ; 
April 1939). The need for a strong motion instrument 
was particularly felt on the occasion of the Hawaiian 
earthquake of January 22, 1938, which disconnected 
the recording mirror, but as such instruments were 
not immediately available, additions to the existing 
equipment were made on the spot at very little cost. 
The instruments originally had T = 12 sec., V = 150 
sec. and e = 20: 1, recording photographic, and paper 
speed 15 mm./min. This was constituted for tele- 
seismic work, which is the main need as strong local 
shocks are rare, but should local shocks occur the 
magnification was too great for photographic record- 
ing of high accelerations, and the paper speed too 
slow for recording the short periods. Recording 
mirrors have now been fixed to the top of a 2-inch 
long aluminium stem secured to the boom less than 
one half inch from the point of rotation and practically 
at the centre of the column. Lamps and auxiliary 
recorders have been placed at right angles to the 
boom line at a distance of about 23 inches from the 
mirrors to give a satisfactory magnification. The 
new recording works independently and in addition 
to the old recording which has been maintained, and 
the new would continue to function should the 
original be disconnected by a strong local shock. The 
new attachment is not constantly recording but is 
switched automatically into operation as soon as a 
local shock occurs which is strong enough to actuate 
the control. The new device should form a very 
valuable addition to the observatory’s equipment. 


Earthquakes registered during February 1939 
Accorpine to E. Peterschmitt (Bull. Bur. central 
séismol. Strasbourg) there were 174 earthquakes 
registered by seismographs throughout the world 
during February. The largest number in one day 
was fourteen on February 2, and there was only one 
day on which none was registered, namely, February 
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22. Some of these were recorded by only one station, 
several were registered by about six stations and nine 
were of such magnitude that it was possible to deter- 
mine the epicentre, depth of focus and initial time 
accurately. These were : February 2, epicentre south- 
east of Tripoli, February 3, epicentre near Solomon 
Islands, February 5, Venezia Giulia and Dalmatia 
(Italy), February 6, a repetition of February 5. 
February 9, near Central America, February 11 near 
Mugello (Italy), February 16, north Japan, February 
17, Struma Valley, south Bulgaria, and February 24, 
south Alaska. 


Double Oxy-chlorides of Rhenium 


WHEREAS very little is yet known concerning the 
chemistry of masurium (element 43 and Mendeléeff’s 
eka-manganese) many compounds of rhenium (element 
75, dwi-manganese) have been described. The latest 
are some oxy- and hydroxy-chlorides obtained by 
Jezowska and Iodko (Roczniki Chemji, 19, 187 ; 1939) 
by reduction of per-rhenic acid with hydrogen iodide. 
These investigators state that reduction proceeds to 
quadrivalent rhenium at room temperature without 
the presence of excess of hydrochloric acid. Among 
the compounds isolated are ammonium, potassium 
and rubidium salts having the general formula 
X,[Re(OH)CI,]. These hydroxy-chlorides are easily 
converted into oxy-chlorides of composition corre- 
sponding with the formula X,[Re,OCl,,], whilst with 
excess of concentrated hydrochloric acid and at 
elevated temperatures the normal rhenichlorides, 
X,ReCl,, are formed. A quinoline oxy-chloride was 
prepared in addition to the alkali salts mentioned 
above. Sinte the same reactants can give rise to 
several different products, some difficulty was ex- 
perienced in isolating these oxy- and hydroxy-salts in 
a pure state, a careful control of conditions being 
essential. 


Fission of Rotating Bodies 

Ligut.-Cot. K. E. EpGrewortsH has criticized 
(Mon. Not. Roy. Astro. Soc., 99, 3; January 1939) 
some of Dr. R. A. Lyttleton’s views (in particular 
those which appeared in Mon. Not. Roy. Astro. Soc., 
98, 8 ; 1938) regarding the fission of rotating bodies. 
Lyttleton believes that binaries did not originate by 
fission, as it seems probable that the smaller body 
would escape altogether from the larger, rotational 
energy being sufficient in certain conditions to drive 
the bodies apart from each other’s influence. Edge- 
worth points out that such a process would involve 
repulsive forces for a time, such forces exceeding the 
force of gravity, but there is no known mechanism 
by which such forces could be produced. He discusses 
the theory that fission might lead to the production 
of a satellite and admits the possibility of a small 
portion of the detached material escaping the dis- 
integrating effects of the Roche limit and so forming 
the nucleus of a satellite. The disintegrated material 
inside the Roche limit would gain angular momentum 
owing to the ellipsoidal shape of the larger mass, and 
for this reason would be driven outward and probably 
absorbed by the nucleus of the satellite, assuming 
that such a nucleus existed. Contrary to Lyttleton’s 
view, Edgeworth thinks that the final stage to which 
a rotating body would attain would be two separate 
bodies revolving about each other in nearly circular 
orbits, but still subject to mutual interference in 
the form of tidal friction. 
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ROTHAMSTED EXPERIMENTAL STATION 


ANNUAL FIELD Day 


Hy June 28, the annual field day and inspection 
of the laboratories was held at Rothamsted, 
Lord Radnor, chairman of the Lawes Agricultural 
Trust Committee, presiding. There was a large 
attendance representing agriculture and the allied 
industries. Sir E. Kaye le Fleming, chairman of the 
Council of the British Medical Association, was the 
chief guest. His presence was a welcome sign that 
medical men are deeply concerned with matters of 
human nutrition, and recognize that a prosperous 
agriculture based on a fertile soil is essential for the 
supply of home-grown ‘protective foods’ on which 
the well-being of our town population depends. This 
common ground between medicine and agriculture 
had been thoroughly explored two months previously 
in a national conference organized by the British 
Medical Association in which nutritional experts and 
agricultural scientists took part (see NATURE, of 
May 6, p. 745); the proceedings at Rothamsted 
showed that both sides desire this co-operation 
to continue and develop. The main position, as 
Sir Kaye pointed out, is clear; doctors are agreed 
that a high proportion of the population do not 
enjoy a diet sufficient for the highest physical well- 
being, and nothing but good could come from a 
determined attack on this problem. From the 
medical side, the framer of agricultural policy needs 
definite information as to the kinds and qualities of 
food stuffs required to build up an adequate diet, 
and this information is apparently now available. It 
is for the agriculturist to show how commodities of 
the necessary standard may be produced with 
economy of effort and the maintenance of the land. 
In his survey of the activities of the Station, Sir 
John Russell mentioned that some work had already 
been carried out in the Dunn Nutritional Laboratories 
at Cambridge on certain aspects of the vitamin 
content of the produce of the Rothamsted plots. 
But so far there has been no confirmation of the 
view frequently expressed that the nutritive value 
of produce grown with organic manure is superior to 
that grown with artificial fertilizers. The produce of 
the classical fields should provide excellent material 
for settling points such as these. 

An increasing amount of experimental work at 
Rothamsted is concerned with the action and value 
of organic manures. Studies are in progress with straw 
in its many forms, with turf obtained by the ploughing 
up of grassland, with green manures, and with town 
refuse. An extensive investigation of poultry manure 
has been completed, and work on wastes and sewage 
sludge is in prospect. So far, yield determinations 
have been the chief measurements ; but the much 
more difficult questions of quality and nutritional 
value can scarcely be ignored. 

The tour of the farm, always an important part 
of the proceedings, affords an unrivalled combination 
of the oldest and the newest in field experimentation. 
Broadbalk, carrying an excellent crop of wheat this 
year, showed the striking effects of the manurial 
treatments begun by Lawes and Gilbert ninety-six 
years ago and continued ever since, the plots gaining 





rather than losing interest from the periodical bare 
fallows recently superimposed upon them. The field 
is much studied now, not simply as a demonstration 
of manurial principles, but as a guide to the practical 
problems of corn growing under semi-continuous 
conditions. Many wheat growers would be quite 
satisfied with crops as thick and healthy as Broad. 
balk has recently carried, for the foot-rot diseases, 
so troublesome when wheat is grown too frequently 
on the lighter soils, are seldom serious on the clay 
loam of the classical field. The continuous barley on 
the adjoining Hoosfield tells the same general story 
as Broadbalk, with important differences that are 
readily visible; the barley, for example, is more 
sensitive to phosphate deficiency than the wheat but 
less affected by potash starvation. 

Passing on to the modern experiments, the visitors 
inspected several of the new designs set out to 
measure fertilizer effects on a sequence of crops. 
These are necessarily more complex than experiments 
lasting for a single year only, since special provision 
must be made to take account of the seasonal factor. 
One of the modern experiments dealing with alter- 
native systems of cropping newly ploughed up grass- 
land, aroused much interest. A series of excellent 
crops were on view on land that was in good turf so 
late as February of this year. Fertilizer effects were 
also on test, as well as several soil insecticide treat- 
ments against wireworm. In view of the official 
encouragement now being given to the breaking up 
of grassland, this type of experiment is of the greatest 
importance. 

An indoor programme followed. Investigations in 
the laboratories link up with the farm work in many 
directions. Thus ‘take-all’, one of the foot-rot diseases 
of cereals, is intensively studied in the Plant Patho- 
logy Department, where many of the conditions of 
the survival of the fungus in the soil have been 
worked out, and control methods are being developed. 
In the Entomological Department a technique for 
measuring the wireworm population of the soil has 
been perfected and used to assess the value of the 
various soil insecticides tested in the plots. Various 
methods put forward for predicting the manurial 
requirements of soils on the basis of their chemical 
analyses are being examined in the Chemical Depart- 
ment. A wider range of soils than the Rothamsted 
Farm can provide is necessary for this work, and in 
recent years an increasing number of outside centres 
have been established, each providing the results of 
a precise and comprehensive fertilizer test and the 
corresponding sample of soil for laboratory examina- 
tion. 

The Rothamsted Centenary is due in 1943 and 
the Committee proposes to celebrate it by putting 
the laboratories, farm buildings and other equipment 
into complete order for the work that awaits them. 
The Director announced the present position of the 
Appeal Fund, and said that although good progress 
has been made in very difficult times, £7,000 is 
required to complete the first part of the scheme 
costing £60,000. 
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BRITISH NON-FERROUS METALS RESEARCH ASSOCIATION 


S ME idea of the importance of the non-ferrous 
metals may be gained from the value of the 
world’s annual production which, if gold is ex- 


eluded, is not less than 
£250,000,000. Another 
illustration is provided by 
the dependence of the 
electrical industry on 
copper and of aircraft 
production on aluminium 
and magnesium. The 
many uses of lead, nickel, 
tin and zine are familiar, 
and the application of 
three of these four metals 
as protective coatings for 
steel illustrates the resist- 
ance to corrosion of non- 
ferrous metals. The 
British Non-Ferrous 
Metals Research Associa- 
tion thus has a wide field 
for its work. It is among 
the larger of the research 
associations formed soon 
after the Great War as 
part of the Government’s 
policy of stimulating 
scientific research applied 
to industrial progress, 
and about one third of 
the Association’s annual 
expenditure of more than 
£30,000 on research and 
related activities is still 
provided by Government 
grant. 

The Association’s in- 
vestigations were at first 
carried out at the 
National Physical Lab- 
oratory and at metal- 
lurgical research labora- 
tories elsewhere, but the 
proportion of extra-mural 
work has diminished with 
the growth of the Associa- 
tion’s own scientific staff, 
and two years ago a 
scheme for the erection 


of a modern building, near Euston Station, was op.c. electricity 
The Association owns a freehold site 
of 13,000 square feet, of which one third is held 
In the choice of location, 
accessibility was held to outweigh the advantage of 
the lower cost of suburban land, and the situation is 
convenient for the many members in the Midlands 
who use the northern London terminal railway 
The number of member companies is not 


adopted. 


for future extension. 


Stations. 


far short of three hundréd and includes most of the 
pr ducers and manufacturers of non-ferrous metals 
- | their products in Great Britain, and also many 
“urge users, 


By Dr. H. Moore, C.B.E. 











New LABORATORIES OF THE BRITISH NON-FERROUS 
MetTats RESEARCH ASSOCIATION 


light. 
‘invisible panel’ 
controlled. 


supply for 
Heating is by low-pressure hot water on the 
system 


The laboratories, which accommodate a total staff 
of about seventy, comprise the older four-story 
building, formerly rented, the adjacent new block of 


about the same shape 
and size, and, in the 
space between, a glass- 
roofed melting shop. The 
total working floor space 
is about 20,000 sq. ft. 

The new building, de- 
signed by Mr. J. R. 
Smith of Messrs. Munby 
and Smith, is a four-story 
steel-framed structure 
with brick panel walls. 
It has a 90 ft. frontage 
in Euston Street and is 
32 ft. in width. 

The extensive use of 
non-ferrous metals ex- 
emplifies their advantages 
in modern building. The 
heating installation, elec- 
trical conduits, hot- and 
cold-water supplies to 
laboratories, soil and 
waste plumbing and 
principal rain pipes and 
hoppers are all in copper ; 
the water supplies to lab- 
oratories in BNF ternary 
lead alloy No. 2; while 
nickel silver, bronze and 
anodized aluminium are 
used for door furniture, 
water-fittings, etc. 

The arrangement of 
service pipes and con- 
duits has been designed 
with particular regard for 
economy in space, clean 
unencumbered ceiling, 
wall, and floor surfaces 
and accessibility. Each 
laboratory is fed from 
ducts running vertically, 
in the window piers, the 
full height of the build- 
ing. Ample provision has 
been made for a.c. and 
power, furnaces and 


and is thermostatically 


One main section of work deals with the influence 
of melting and casting conditions on the freedom of 
castings and ingots from cavities, caused by gas 
evolution or by shrinkage, and from segregation and 
other troubles. The Association’s de-gassing process 
for aluminium alloys is widely used in manufacture, 
and the problem of soundness in castings is now being 
tackled for the tin bronzes and the nickel silvers. 


Segregation and shrinkage are being investigated in 
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aluminium alloys in the first instance. The facilities 
of the melting shop providing for work on these 
subjects include coke fired, gas fired and electric 
resistance (silit rods) crucible furnaces melting 
100-120 Ib. copper and a high-frequency furnace. 
There is also a large electric resistance annealing 
furnace. 

The mechanical testing laboratory occupies the 
lowest floor of the new building. The constant- 
temperature room (480 sq. ft.) at one end is thermo- 
statically maintained at 20°C. + 0-3°C. by circu- 
lation of air, heated or cooled according to the out- 
side temperature, and is equipped for creep tests. 
The very complete spectrographic equipment em- 
ployed in the Association’s work on quantitative 
spectographic analysis of metals and alloys is housed 
in the large physics laboratory, the other equipment 
of which includes that designed by the Association’s 
staff for the determination of thermal conductivity 
and of optical reflectivity. Good provision is made, 
in other rooms, for the preparation, examination 
and photography of metallographic specimens, for 
pyrometry and heat treatment, and for chemical 
analytical work. 

The top floor of the older building is devoted to 
corrosion research, a subject in which the Associa- 
tion’s work tends always to increase. Condenser 
tubes, on which work has proceeded for so many 
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years, have ceased to be a corrosion problem for 
ordinary conditions of service because of the general 
use of tubes made of the Association’s aluminium brass 
or other highly resistant alloys developed by makers, 
but the more severe corrosive conditions sometimes 
encountered—bacterial action playing a part not 
infrequently—are the reason for work designed to 
produce tubes still more resistant. Other corrosion 
investigations are concerned with lead, copper, zinc 
and galvanized material, and at least five hundred 
corrosion tests are in progress at the present time. 
The older building also contains the machine shop 
and galvanizing and welding laboratories, while one 
floor, occupied by the Development Department, 
includes an exhibition illustrating the practical 
results of the Association’s researches. 

The Association’s annual lunch on June 29 was 
made the occasion for celebrating the completion of 
the new laboratories, and the large company as- 
sembled then proceeded to Euston Street where the 
building was formally opened by the President of the 
Board of Trade. Mr. Oliver Stanley also unveiled 
a memorial to the Association’s chairman from 1920 
to 1937, the late Mr. Thomas Bolton, to whose leader- 
ship the success of the Association has been due in 
no small measure. The memorial is a cast bronze 
portrait plaque, fixed on the wall of the entrance 
hall of the new building. 


ASSOCIATION OF TECHNICAL INSTITUTIONS 


yw the recent summer meeting of the Association 
of Technical Institutions, held at Harrogate, 
Position of 
Technical Education in the West Riding” (by Mr. 


papers read included “The Present 
A. L. Binns, director of education for the West 
Riding of Yorkshire), “Whither Technical Educa- 
tion ?”’ (by Dr. T. J. Drakeley, principal of the 
Northern Polytechnic, London), and ‘Technical and 
Vocational Education in the U.S.A.” (by Mr. G. A. 
Robinson, principal of the South-East London 
Technical Institute). 

Mr. Binns said the organization of technical edu- 
cation in the West Riding was on a regional basis, 
the machinery for which is provided by the York- 
shire Council for Further Education, which is repre- 
sentative of all the authorities for higher education 
in the area. The scheme, Mr. Binns pointed out, is 
a typical English solution of a problem which might 
have been solved by more autocratic 
methods. “It aims at combining the advantages of 
close local interest and initiative with those of a 
common policy over a wide area, and it hopes to 
secure these advantages by cordial co-operation 
among free and independent statutory bodies rather 
than by a policy of subordination or absorption.” 
Elementary technical instruction is provided as close 
as possible to the homes of the students, while the 
more advanced work is concentrated progressively 
in centres where traffic routes converge. In connexion 
with the advanced work, financial arrangements 
have been made which leave the students free to 
attend the institution they prefer, whether it is 
within or without the boundary of a county borough. 
In short, the Yorkshire Council for Further Education 


elsewhere 


works to harmonize the relations between the 
different local authorities and the industries within 
the region. 

Dr. Drakeley referred, during his paper, to the 
report on Policy in Technical Education which had 
been published by the associations dealing with 
technical education and the National Society of Art 
Masters. He argued for certain recommendations 
which he hoped would promote discussion along 
definite lines and secure, in the words of the above 
report, that the latter shall produce “not only 
skilled scientists, technicians and designers, but also 
persons adaptable to continuous industrial and 
economic change’’. 

The main point put forward by Dr. Drakeley was 
that technical education should concern itself imme- 
diately with the training of a skilled rank and file 
for industry and commerce. The training provided 
in the schools should involve a high degree of crafts- 
manship, together with a good educational standard. 
He recommended also, however, that provision 
should be retained for vertical advancement by the 
development, where necessary, of senior day technical 
or trade courses from the age of 16 plus to about 
19 plus, such training to lead to the more responsible 
posts in industry. Speaking of national defence 
schemes, Dr. Drakeley urged that a fraction of any 
expenditure on Government or industrial schemes 
should be set apart for the purpose of training 
necessary personnel. He also argued that in thie 
development of all technical courses, especially those 
designed for the training of skilled workers, the 
active co-operation of employers’ and employees’ 
organizations should be obtained. 
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Mr. G. A. Robinsan’s paper summarized the 
information he had obtained during two visits to the 
United States. His first visit was made as Page 
scholar, when he was able to go to certain universities 
with faculties of engineering and to examine their 
departments of industrial administration, in addi- 
tion to ascertaining the progress made by summer 
schools (technical education) of the Oxford type. On 
that occasion he visited a few trade and vocational 
schools, but his main objectives did not lie in that 
field. During his second visit, in 1938, he had three 
objectives, namely, to attend summer schools for 
vocational and other teachers ; to attend the Seventh 
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International Congress on Scientific Management, 
and to renew the technical contacts he had made in 
1936. His paper included his comments on univer- 
sities and institutes, evening instruction, vocational 
education, industrial economics, apprenticeship, 
management education and production training. In 
his conclusion, he suggested that, in vocational 
education, Great Britain has much to learn from 
America, “especially under proposed changes in our 
secondary school system’; in technica] education, 
however, he thinks that America has equally as much 
to learn from Great Britain in work of the national 
certificate type and in high-grade craft technology. 





CONGRESS OF THE SOUTH-EASTERN UNION OF 
SCIENTIFIC SOCIETIES, 1939 


'. 2 first Congress of the South-Eastern Union 
of Scientific Societies held at St. Albans in 1911 
showed that the effect of Queen Victoria’s raising the 
town to the dignity of a city and appointing a bishop 
had not only resulted in the late Viscount Grimston 
restoring the Abbey of the Benedictine monastery, 
erected over the Saxon shrine of the first Christian 
martyr, to the form it took under its abbots ; but also 
directed attention to the excavation of the sites of 
the three older cities of Verulamium under the 
superintendence of Dr. and the late Mrs. Mortimer 
Wheeler. The second Congress, held this year, during 
June 6-10, marked a second stage and showed the 
interest and pride which the present-day citizens, 
with their enlarged boundaries and modern buildings, 
take in their long history. The Corporation has built 
a fine museum specially to house the Verulamium 
finds which were arranged by Mr. Philip Corder, the 
curator, and both he and Dr. Mortimer Wheeler were 
on the spot to explain and interpret the finds. A 
visit to the excavated amphitheatre, adapted by the 
Romans as a Greek theatre, is unique in Great 
Britain, and serves to emphasize the fact that it was 
the only town given the status of ‘“Municipium”’, 
thus making its inhabitants citizens of Rome and 
Verulamium the capital of England, with London 
merely its port twenty miles away. 

The restoration of the Abbey for conversion into 
a cathedral meant the removal of the grammar school, 
housed in one of the aisles of its very long nave, to 
a site inside the old Abbey Gate, and the modern 
buildings with a fine school hall and lecture theatre, 
together with the Abbey Institute rooms, served well 
for the Congress sessions and lectures. As in 1911, 
the old Town Hall was made available for the recep- 
tion of members, and here the Mayor (Councillor T. F. 
Elm) and local patrons welcomed the Congress and 
heard the presidential address given by Mr. James G. 
Mann, keeper of the Wallace Collection and now 
Master of the Armouries at the Tower of London. 
His subject was “The Changing Conditions in the 
Study of Art and Antiquity”, and dealt mostly with 
the growth of museums during the last century, 
pointing out that it was almost entirely due to the 
enthusiasm of amateur collectors; now there is a 
risk in paid officials labelling and arranging their 
Specimens and pictures for the education of students 
—even classes of school children unable to appreciate 
artistic treasures—and the true amateur is driven 


to collect unwanted ‘bygones’ hitherto neglected by 
professional curators. Mr. Mann made a plea for 
retaining works of art in their original setting, and 
for dispersing to local museums representative 
specimens, either permanently or by rotation in loan 
collections, to improve provincial taste, and special- 
izing the general museums even in the metropolis, 
making some allowance for accretion. 

The Archeological Section heard an address on 
the changing fashions in place and personal names 
by Mr. L. F. Salzman. The origin of many forms of 
place names were explained and an examination of 
old nominal lists, such as the poll tax required, 
showed that in medieval times ““Mary Anne’s”’ were 
rare, partly because Mary seems to have been reserved 
for important personages and because it was not the 
custom to give more than one Christian name to a 
girl. Although St. George has always been considered 
the patron saint of England, the name ‘“‘George”’ is 
almost absent before the time of the Hanoverian 
monarch. 

The address to the Botanical Section, by Mr. P. M. 
Hall, was devoted to a discussion of the dozen hybrid 
wild orchids of Great Britain. The crosses are far 
more common in temperate than in tropical vegeta- 
tion but it often requires microscopic examination to 
determine the origin of a hybrid. Dr. H. G. Thornton 
spoke on the investigations, undertaken at Rotham- 
sted Experimental Station, on bacteria in the soil, 
which are fundamental to the science of agriculture. 

Mr. D. Seth-Smith, of the Zoological Gardens, 
addressed the Zoological Section on ‘Animal 
Behaviour’. He pointed out that animals brought 
up in captivity, though they lose the fear of man 
and depend upon him for food, nevertheless retain 
in reared generations certain wild habits; he said 
that zebras are liable to panic, lions crouch on sighting 
a dog, deer attack familiar attendants and birds fight 
in nuptial display. Dr. C. B. Williams spoke of the 
results obtained from 800,000 insects collected in 
light traps of his design at Rothamsted Experimental 
Station in four years. The unexpected results show 
that the majority are Diptera and that Coleoptera 
rarely come to light, that at 35 feet above ground 
females are twice as numerous as males but not so 
at ground-level, that twice as many insects come to 
light on dark cloudy nights as in clear moonlight, 
and the separation of catches by hours shows the 
periods in which various species are active and the 
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effect of change of temperature and barometer upon 
numbers captured. 

Mr. ©. P. Chatwin devoted his address to the 
Geological Section to the “‘Lost Atlantis”, taking the 
view that Africa was the central land mass from which 
the continents divided as in Wegener’s theory. In 
both the zoological and geological sections papers were 
read on modern ideas of the theory of evolution, by 
Mr. Ward Cutler and Dr. Dighton Thomas respectively. 

A new departure at this Congress was the forma- 
tion of a Section for Social Science, following the lead 
of the British Association, by adapting the Regional 
Survey Section to embrace scientific subjects not 
dealt with by existing sections which may be of 
special interest in different centres to be visited. 
Mr. Alexander Farquharson, honorary general secre- 
tary of the Union, explained the scheme and intro- 
duced various speakers: Miss 8S. Margery Fry on 
“Juvenile Delinquency”; Miss Hilda Jennings on 
“Industrial Transference’; Lord Forrester on his 
Welsh experiment of solving the problem of the 
“Older Unemployed Man”’, and in the public evening 
lecture he also took the chair for Prof. Winifred 
Cullis’s lecture on “Biology and National Fitness’’. 

Another evening lecture was given by Brevet-Col. 
W. le Hardy, who is engaged by the Corporation of 
St. Albans to report on the city charters, which are 
numerous and afford glimpses of the past history of 
the city and its importance for teaching the arts 
and crafts ; but history from the charters will require 
supplementing by delving at the Public Records Office 
to trace out the activities of the abbots who ruled 
before the Reformation. 

No less than twelve excursions were organized by 
a most efficient local committee convened by Miss 
Phyllis Gibbs as the Congress Secretary, a post her 
father had held in 1911. The general excursion was 
to Rothamsted Experimental Station and was 
addressed by Sir John Russell. A tour of the Lawes 
Trust grounds was made and in the Entomological 
Department an interesting experiment into the 
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habits of bees was in progress. Bees were marked 
for identification by spots of cellulose paint on 
emergence and their work in the hive watched by 
age groups. It is here that the records collected by 
the Insect Immigration Committee appointed by the 
Union are analysed, details of which appeared in 
Nature of January 5, 1935 (p. 9). 

It is the practice of other naturalists’ unions in Great 
Britain to hold single day congresses at the invita- 
tion of a local society to transact business for mutual 
co-operation, a practice which is now contemplated 
as supplementary to the five-day annual Congress 
of the South-Eastern Union, with the view of keeping 
in touch with centres too small to house representa- 
tives and members from all the societies, whilst still 
keeping the representative assembly to the last day 
of the main Congress. This year, at the forty-fourth 
assembly, the only controversial matter brought up 
for discussion was connected with finance. As Sir 
Richard Gregory remarked to the Council, it is a 
tradition to be proud of that the Union has been able 
to maintain its activity for so long without the aid 
of a single paid official or any sort of endowment, 
and the economy of its administration is shown by 
a total expenditure of only £127 last year and that 
mainly upon printing, of which costs have more than 
doubled in the last twenty years. If only a yearly 
income of £100 was available from an endowment 
or some other outside source, the restriction on 
printing the transactions in extenso in the South- 
Eastern Naturalist and Antiquary would disappear. 
Increasing subscriptions is no solution, for it would 
only mean cutting off the poorer members it is most 
desired to help. With such local interest as was 
displayed at St. Albans there is no fear of an actual 
deficit ; but that cannot be expected if the next 
Congress is held at Cambridge, where local support is 
sure to be meagre during the long vacation, however 
important the addresses may be and however much 
members may enjoy a visit to a university town so 
suitable in all other respects. T. D. 


THE LOCUST PROBLEM IN 1937 


HE latest survey on the locust problem, by Dr. 
B. P. Uvarov in collaboration with Miss W. 
Milnthorpe, has recently been published on the recom- 
mendation of the Special Committee on Locust Control 
appointed by the Economic Advisory Council (H.M. 
Stationery Office, 3s. net). It is gratifying to note 
that the international co-operation for collecting 
information relative to locusts continues in an 
efficient manner. The present survey deals with the 
locust problem in 1937, and it demonstrates once 
again the importance of keeping continuous watch over 
developments in the situation. 

The desert locust (Schistocerca gregaria) did not give 
rise to swarms during the period of review either in 
South Africa or in India. On the other hand, the 
situation in the Sudanese-Arabian area during the 
winter of 1937-38 gave rise to anxiety. In the early 
months of 1938, it was reported as breeding in the 
gregarious phase in several localities along the western 
coast of the Red Sea. No evidence of actual swarming 
has been recorded, and this is evidently due to the 
success of the control measures that were applied. 
This hopeful event should well justify the establish- 


ment of proper organizations for the purpose of 
watching those areas known to be areas of swarm 
production. In this connexion it is mentioned that 
preliminary arrangements for such organizations on 
an international basis are progressing very favoura! ly. 

As regards the African migratory locust (Locusta 
migratoria migratorioides), all the eastern part of 
Africa remained free from this insect during the first 
half of the year under survey. Later in the year, 
however, the situation changed. Swarms appeared 
in West Africa and spread eastwards, with the result 
that the Anglo-Egyptian Sudan became reinfested 
by this species after an interval of two years. "lis 
invasion does not, however, appear to be an entirely 
new outbreak and its origin seems to have been 
in districts of Oubangui-Chari, and farther to the 
west, where swarm production has been noted for 
the last two or three years. 

The red locust (Nomadacris septemfasciata) |as 
shown a slow decline in its outbreaks. While there 
was no marked reduction in the area under infesta- 
tion, in many instances the swarms were smaller and 
not so dense. 
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SCIENCE NEWS A CENTURY AGO 


Statistics of Births, Deaths and Marriages 


On July 8, 1839, The Times said: “We have 
ceived the first annual report of the Registrar- 
eneral of Births, Deaths and Marriages, in England, 
resented to both Houses of Parliament by command 
His Majesty.”” From the annual abstracts up to 
June 30, 1838, The Times quoted the following 
(cures: Total number of persons married, according 
the rates of the established church 107,201; not 
cording to the rites of the established church 
1,481. Total of births registered 399,712; total 
number of deaths registered 335,956. Discussing 
me or two features of the returns The Times said : 
\ very marked diversity also appears in the pro- 
rtion of deaths of infants in different parts of the 
country. In the mining districts of Staffordshire and 
Shropshire, in Leeds and its suburbs, and in Cam- 
ridgeshire, Huntingdonshire and the lowest parts of 
Lincolnshire, the deaths of infants under one year 
have been more than 270 out of 1000 deaths at all 
ages ;. while in the northern counties of England, in 
Wiltshire, Dorsetshire and Devonshire, in Hereford- 
shire and Monmouthshire, and in Wales, the deaths 
at that age, out of 1000 of all ages, scarcely exceeds 


180.”" 


Application of Photography to Astronomy 


On July 10, 1839, John Pringle Nichol (1804-59), 
professor of astronomy in the University of Glasgow, 
sent a long letter to the editor of the Scotsman 
dealing with the possibilities of applying photo- 
graphy to scientific observations. It had occurred to 
several individuals, he said, that photography could 
be used for recording the readings of meteorological 
instruments, and he proposed to erect one of the 
recording instruments of Mr. Jordan, of Falmouth, 
in the grounds of the new observatory at Glasgow. 

“The probable and universal application of this 
subject to my own especial subject are not less 
important than the foregoing. If, as we cannot now 
doubt, Daguerre’s plates are so sensitive, and if as 
reported, he has succeeded in obtaining a trail from 
the passing light of the moon, that luminary will 
unquestionably record a picture of herself, capable 
of undergoing microscopic scrutiny upon a plate so 
placed as to receive her image through a large and 
revolving equatorial”. He then went on to refer to 
the possibility of photographing the spots on the 
sun. “Obtaining the image of the sun through an 
adjusted equatorial on a roll of prepared paper, 
moving after definite intervals of time, the ever- 
changing dise of that luminary would infallibly 
write down its own history. As soon as my own 
equatorial is placed, I shall certainly endeavour to 
realise this idea when circumstances are favourable’’. 
In the following year a few ‘“‘moon-pictures’’ one 
inch in diameter were obtained by means of photo- 
graphy by John William Draper (1811-82), professor 
of chemistry in the University of New York. 


A History of British Zoophytes 

THE Atheneum of July 13, 1839, contained a 
notice of Dr. G. Johnston’s “A History of British 
Zoophytes”. “A work has been long wanted,” the 
Atheneum said, “‘which while it presented a sketch 
of the probable affinities of the groups composing 
the entire class, should furnish materials for a 
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determination of the various marine and lacustrine 
species that inhabit our coasts or inland waters. . . . 
The author’s own views on classification agree, in 
the main points, with the arrangement proposed by 
Milne Edwards, but the systems of Cuvier, Miiller, 
Lamoroux, Blainville and others are placed before 
the reader . . . the most acceptable portion of the 
work will be the full and clear descriptions of species, 
and the numerous and beautiful engravings with 
which the volume is illustrated.” 

Dr. G. Johnston (1797-1855) was a medical 
man in Berwick and was the founder and first 
president of the Berwickshire Naturalists’ Club. 


UNIVERSITY EVENTS 


BrrmincHaM.—Prof. B. L. Goodlet, professor of 
electrical engineering in the University of Cape Town, 
has been appointed to the chair of electrical engineer- 
ing rendered vacant by the death of Prof. W. Cramp. 

The following gifts are announced: £350 per 
annum for seven years from Messrs. Rubery Owen, 
Ltd., of Darlaston, for a research fellowship in 
zoology ; £5,000 from Mr. J. R. Hugh Sumner and 
£150 a year for seven years from the Birmingham 
Small Arms Co., Ltd., to found a research fellowship 
in civil engineering. 


EpDINBURGH.—At a graduation ceremonial on June 
30 the honorary degree of Doctor of Laws was con- 
ferred on the following, among others : Mr. Harold B. 
Butler, warden of Nuffield College, Oxford, formerly 
director of the International Labour Office; Mr. Frank 
C. Nicholson, librarian to the University of Edinburgh, 
1910-1939 ; Prof. G. N. Watson, professor of pure 
mathematics, University of Birmingham ; Prof. J. C. 
Webster, formerly professor of obstetrics and gynxco- 
logy, Rush Medical College, University of Chicago. 

The degree of Doctor of Science was conferred on 
the following: K. A. Chowdhury, for a thesis 
entitled ““Growth Rings in Indian Trees’’; H.. P. 
Donald, for a thesis entitled “Studies on Growth and 
Variation in Large Animals” ; K. Fuchs, for a thesis 
entitled “On Some Problems of Condensation 
Quantum Dynamics and the Stability of Nuclei” ; 
F. B. Hutt, for a thesis entitled “Genetical and 
Physiological Studies of the Domestic Fowl’. 


Lonpon.—The Senate has resolved that, on the 
occasion of the celebration of Foundation Day, 1939, 
titles of the degree of D.Sc. honoris causa be con- 
ferred on Prof. Niels Bohr and Sir Robert Robinson, 
and the degree of D.Sc. (Economics) honoris causa 
on Mr. R. G. Hawtrey and Mr. Simon Marks. 

The title of reader in inorganic chemistry in the 
University has been conferred on Dr. H. J. Emeléus, 
in respect of the post held by him at the Imperial 
College of Science and Technology. 

Prof. R. G. Collingwood, Waynflete professor of 
metaphysical philosophy in the University of Oxford, 
has been appointed Creighton Lecturer for the year 
1939-40. 

The degree of D.Sc. has been awarded to Miss 
Frances M. L. Sheffield (King’s College); Mr. P. V. 
Sukhatme (University College); Mr. W. S. Stiles, 
an external student. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments, 
before the dates mentioned 

ASSISTANT LECTURER IN 
Leeds (July 12) 

ASSISTANT LECTURER IN ZOOLOGY—The Registrar, University, Man- 
chester (July 12) 

Screntivic OFFicer in the Air Ministry Research Pool—Under- 
Secretary of State, Air Ministry (S2A/B.8019), Berkeley Square House, 
W.1 (quoting B.214) (July 14). 

ASSISTANT MISTRESS to teach Biology and General Science at the 
County High School, Redditch—The Director of Education, County 
Education Office, County Buildings, Worcester (July 15). 

Justor Screntiric Orricers in the Metrology Department—The 
Director, National Physical Laboratory, Teddington (July 17). 

TRACHER IN ENGINEERING SuBJECTS at the Mexborough Schofield 
Technical Institute—The Secretary to the Managers, Education Office, 
Mexborough (July 17) 

SUPERINTENDENT of the Branch for Southern Rivers, Freshwater 
Biological Association, and a RESEARCH AssIsTaNntT—The Registrar, 
University College, Southampton (July 18). 

LECTURER IN Paysics AND CHEMISTRY—The Principal, 
House, Southampton Row, W.C.1 (July 20). 

RESEARCH FELLOWSHIPS IN GLASS TECHNOLOGY 
University, Sheffield (July 21). 

ASSISTANT OFFICERS (Civil Engineers) in the Indian Railway Service 

of Engineers —The High Commissioner for India, General Department, 
India House, Aldwych, W.C.2 (quoting Appointment 1/1A) (July 22). 

P ROFESSOR OF AGRICULTURE (Anima! Husbandry) in the Canterbury 
Agricultural College, Lincoln, New Zealand—The Secretary, Univer- 
sities Bureau of the British Empire, 88a Gower Street, W.C.1 (July 27). 

EDUCATIONAL PsYCHOLOGIST—The Director of Education, Educa- 
tion Offices, Philip Lane, Tottenham, N.15 (July 31). 

UNIVERSITY READERSHIP IN MoRBID ANATOMY at the British Post- 
gtaduate Medical School—The Academic Registrar, University of 
London, Senate House, W.C.1 (September 12). 

PROFESSOR OF CHEMISTRY—The Secretary, 
(September 16) 
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GROLOGIST in the Geological Survey of the Anglo-Egyptian Sudan 

~The Controller, Sudan Government London Office, Wellington 
House, Buckingham Gate, 5.W.1. 

INSPECTOR OF EXPLOSIVES in the Stores and Orduauce Department 
of the Sudan Government—The Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 5.W.1. 
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University Grants Committee. Returns from 
University Colleges in receipt of Treasury Grant, _—* ¢ Year 
1937-38. Pp. 28. (London: H.M. Stationery Office.) .net. [156 

Department of Scientific and Industrial Research, Monedr Products 
Research Records, No. 29: The Manufacture of Charcoal in Portable 
Kilns. Pp. iv+20. (London: H.M. Stationery Office.) 6d. net. [156 

Department of Scientific and Industrial Research. Report of the 
Building Research Board, with the Report of the Director of Building 
Research, for the Year 1938. Pp. vi+ 160+ 22 plates. (London: H.M. 
Stationery Office.) 3s. 6d. net. [196 

Department of Scie ntific and Industrial Research. Forest Products 
Research Records, No. 28 (Timber Mechanics Series No. 4): Strength 
Tests of Structural Timbers. Part 4: The a of a 
Minimum Structural Grade for Redwood (Pinus sylvestris). By C. 
Chaplin and E. H. Nevard. Pp. iv+12+1 plate. a HM. 
Stationery Office.) 6d. net. [206 

King’s College, Newcastle-upon-Tyne: Standing Committee for 
Research. Report, Session 1937-1938. Pp. 34. (Newcastle-upon- 
Tyne: King’s College.) [206 

Transactions of the Institution of Chemical Engineers. Vol. 16, 
1938. Pp. iv +250. (London : Institution of Chemical Engineers.) [206 

Lister Pastieute, of Preventive Medicine. Report of the Governing 
Body, 1939. Pp. : (London: Lister Institute.) (206 

Department oy Sele ntific and nea Research. Index to the 
Literature of Food Investigation. Vol. 10, No. 4, March. Compiled 
by Agnes Elisabeth Glennie, assisted by Gwen Davies and Catherine 
Robson. Pp. v + 271-378. (London : H.M. Stationery Office.) 4s. 6d. 
net. [206 

Seale-Hayne Agricultural College : Department of Plant Pathology. 
Pamphiet No. 49: Fifteenth Annual Report for the Year ending 
September 30th, 1938. Pp. 40. (Newton Abbot: Seale-Hayne 
Agricultural College.) (216 

Appendices to the Report of the British Guiana Refugee Com- 
mission to the Advisory Committee on Political Refugees appointed 
by the President of the United States of America. (Cmd. 6029.) Pp. 
106. (London: H.M, Stationery Office.) 2s. net. [216 

Imperial Forestry Institute. Paper No. 17: The Influence of 
Vegetation on Climate in West Africa, with Particular Reference to 
the Protective Aspects of Forestry in the Gold Coast. By H a 
Moon. Pp. 16. (Oxford: Imperial Forestry Institute.) 1s. 
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Astronomischer Kalender der Wiener Universit&ts-Sternwarts, 
1939, 3 Serie, 1 Jahrgang. Pp. 124. (Wien: Carl Gerold’s Sohn.) [126 

Smithsonian Miscellaneous Collections. Vol. 98, No. 7: A New 
Palm from Cocos Island Collected on the Presidential Cruise of 
1938. By O. F. Cook. Pp. 26+26 plates. (Washington, D.C.: Smi 
sonian Institution.) 

Ontario Research Foundation. Report for the Year 1938. Ceaipass 
Paper No. 48, 1939.) Pp. 36. (Toronto: King’s Printer.) [136 

Report of the Aeronautical Research Institute. Tdkyé Imperial 
University. No. 174: Some Studies on Wire-Drawing. By Masaharu 
Goto and Hirosi Tanaka. Pp. 91-128. (Téky6: Kégyé Tosho Kabu- 
shiki Kaisha.) sen. [136 

Bericht fiber das Geobotanische Forsch tut Riibel in 
Zirich fir das jahr 1938. Von E. Rébel und W. Liidi. Pp. 92+2 
plates. (Ziirich: Buchdruckerei Berichthaus.) {136 


Uganda Protectorate. Annual Report on the Geological Survey 
Departmen. for the Year ended 3ist December, 1938. Pp. 40. 
(Entebbe : Government Printer.) 2s. [156 

~~ Miscellaneous Collections. Vol. 98, No. 8 : ee 
Pla Collected on the Presidential Cruise of -_, By Ellsworth P. 
Killip. “(Publication 3533.) Pp. 4. Vol. 98, No. Echinoderms 
(other than Holothurians) Collected on the Presidential Cruise of 1938. 
By Austin H. Clark. (Publication 3536.) . 18+5 plates. Vol. 98, 
No. 14: Two New Gobioid Fishes Co! ee ntial Cruise 

Washingto 


lected o 
of 1938. By Isaac Ginsburg. (Publication 3539.) ee n, 
D.C.: Smithsonian Institution.) [156 
+ Council of Agricultural Research. Miscellaneous Re amy 
of Cinchona Cultivation in India 
Pp. vi+127, ele 


No. Report on the Pros 
By A. i ilson, assisted by Dr. 4 i Mirchandani. 
Manager of Publications. ) 2.6 rupees; 4s. 
Society of Biological Chemists, India. Annual Review of Bio- 
chemical and Allied Research in India. 
(Bangalore : Society of Biological Chemists.) 3 : 
Ministry of Agriculture, Egypt: Technical and Scientific Service. 
Bulletin No. 201: Preliminary Studies on the Control of Bean Rust. 
oe A. F. El- Helaly. Pp. 20 +-6 plates. (Cairo: Government eT 
Proceedings of the U.S. National Museum. Vol. 86, No. 3061: 
A New Genus of Starfishes from the Aleutian Islands. By Austin H. 
Clark. Pp. 497-500+plate 57. Vol. 86, No. 3063: New Species of 
Moths of the Families Notodontidae and Bombycidae in the United 
States National Museum. By William Schaus. . 543-562. (Wash- 
ington, D.C.: Government Printing Office.) [196 
Methallyl Chloride as a — against Insects infesting Stored 
ow By Dr. C. J. Briejér. xv +101+7 plates. (Amsterdam : 
. V. de Bataafsche Petroleum Maatschappij.) [206 
Spisy vydavané pfirodovédeckou Fakultou, an kovy University. 
Cis. 268 : Chironomidarum larvae et nymphae, I apsal Jan Zavtel. 
Pp. 10. Cis. 269: Pfiprava 3-6-dibrompyrokatechinu a 3-4-6 tribrom- 
pyrokatechinu, napsali J. Frejka a B. ek ; Soustavné A oy 
are skupin v analytické chemii, 5, napsali J. Dubsk 
V. Gernak. Pp. 20. Cis. 270: On Bicompact Spaces. “py ch 
Posp&il. Pp. 16. Cis. 271: Soustevad vyeatavial abet atomovych skupin 
v analytické chemii, 7. Napsal J. V. Dubsky. Pp. 16. (Brno : A. 
Pika.) (206 
Sbornik vysoké Skoly zemédéiske v Brné. C€.35: Ptispévek k 
studiu binokularnfho zorného prostoru u domacich zvifat. Napsal 
Dr. Antonin Pia. Pp. 67+8 plates. D. 26: Vztahy Apterygoti k 
viastnostem stanovisté se zfetelem na lesni pady. Napsal Dr. Mirko 
Kseneman. . 56. D. 27: Tachinologicky v¥zkum Pouzdfanskych 
koped. Napsal Dim. Jacentkovsky. Pp. 14. (Brno: A. PfSa.) [206 
Science Reports of the 3 at Imperial University. Fourth Series 
(Biology), Vol. 13, No. 4: ervous System of Earthworm 
(Pheretima communissima) in Different By weave Ogawa. 
Pp. 395-488+plates 15-17. (Tokyo and Sendai: Maruzen Co., 
Ltd.) [206 
Ministry of rare Works, Egypt: Physical Department. The Nile 
Basin. By Dr. E. Hirst and the late Dr. P ps. Second 
Supplement to val 4: Ten-Day Mean and Monthly Mean Discharges 
of the Nile and its Tributaries for the Years 1933-1937 and Normals 
for the Period 1912-1937. (Physical De ment Paper No. 36.) Pp. 
vii+249. (Cairo: Schindler’s Press.) P.T. 50; 10s. [206 
Nyasaland Protectorate. Annual Report of the Geological Survey 
Department for the Year 1938. Pp. 22+2 plates. (Zomba: Govern- 
ment Printer.) 2s. 6d. [206 
Indian Forest Records (New Series). Silviculture, Vol. 3, No. 4: 
Dipterocarpus (Gurjan) Forests in India, and their Regeneration. By 
J. N. Sen Gupta. Pp. ix+164+20 plates. (Delhi: Manager S 
Publications.) 4.14 rupees ; 7s. Od. [206 
Tanganyika Territory: Department of Lands and Mines, by = ical 
Division. Short Paper No. 21: ring A Report on the Geology 
and ws Occurrences of the Kahama Regi y D. R. Grantham 
and B. N. Temperiley. Pp. 14. (Dares Seianon: Government Printo06 


2s. 

Proceedin of the Second Meeting of the Crops and Soils Wing 
of the Board of Agriculture and Animal Husbandry in India, held at 
Lahore from the 6th to 9th December, 1937, with Appendices. Pp. iv + 
365 (Delhi: Manager of Publications.) 4. 3 rupees; 68, 6d. [206 

Astrographic Catalogue 1900-0. Sydney Section, Dec. —51° to —65° 
from Photographs _— at the Sydney Observatory, New South 
Wales, Australia. Vol. R.A. oh to 6h, Dec. —54° to — 56°, Plate 
Centres Dec. —55°. 7 30. Vol. a: R.A. 6h to 12h, Dec. —54° 
to —56°, Plate Centres Dec. —55°. Pp. 98. (Sydney: "Government 
Printer.) [206 

New York Academy of Sciences. Scientific Survey of Porto Rico 
and the Virgin Islands. Vol. 16, Part 2: Polychaetous Anan of 
Porto Rico and Vicinity. By Aaron Louis Treadwell. . 
( New York: New York Academy of Sciences.) 2 dollars. 





eTnwa 


(Sessio 


Imperia 
Masaha 
ho Kal 

1? 


tibel 
»p. 92 
l 
1 Survey 
Pp 
15¢ 
‘lowering 
worth P 
inoderms 
of 1938 
Vol. 98 
ial Cruise 
shington, 
[156 
i 
in India. 
(Delhi 
[156 
of Bio- 
Pp. 166. 
156 
Servic 
an Rust 
it Press) 
1156 
o. 3061 
ustin H 
pecies of 
e United 
(Wash- 


ig Stored 


1iversity 
n Zavtel 
tribrom- 
yudovani 
jubsky a 
Bedfich 
th skupin 
ro: A 
{206 
pévek k 
Napsal 
rygota k 
r. Mirko 
Fanskych 
a.) [206 
th Series 
rthworm 
Ogawa 
zen ( 
(206 
The Nile 
Sec« nd 
ischarges 
Norm 


Govern- 


06 


No. 4 
ion, By 
nager of 
[206 
ecological 
Geology 
rantham 
Printer.) 


x 





